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“CIRCULATION OF THIS ISSUE—IN EXCESS OF 14,000 COPIES 


WISNER MUNICIPAL LIGHT & POWER 
PLANT... at Wisner, Nebraska, op- 
erates 3 Busch-Sulzer Diesels. One 450 
h.p. engine and two 180 h.p. engines. 
Supt. Bolich reports that for years they 
had tried various lubricating oils. Then, 
Texaco Ursa Oil was chosen, and for 
15 years has kept rings free and insured 
freedom from carbon trouble. 


HE ABOVE may sound like a 
: of Diesel operators trying 
for the grand prize as “tall story” teller. 
Actually, it’s two widely separated 
Diesel operators independently report- 
ing their experience with Texaco Ursa 
Oils. Together they help to establish 
this fact: 
More stationary Diesel horse- power 
in the United States is lubricated with 
Texaco than with any other brand. 


If you are not now using Texaco for 
your Diesels, it is very possible that you 
can make some worthwhile savings by 
switching over. At least, it will cost you 
nothing to talk with a Texaco Engineer 
and find out! Just phone the nearest of 
more than 2300 Texaco warehousing 
points, or write: 
w 

The Texas Company, 135 East 42nd 

Street, New York, N. Y. 


WAYNE MUNICIPAL LIGHT & POWER in 
the City of Wayne, Nebraska, operates a 
McIntosh & Seymour 750 h.p. Diesel 
and two De La Vergne Diesels, one of 
750 h.p. and one 600 h.p. Chief Engi- 
meer Meyer reports no struck rings for 
10 years. Also, that Texaco Ursa Oil 
requires less filtering and cleaning. 


80-PAGE BOOK FREE! 
Answers many Diesel en- 
gine operating problems 
that you must meet daily. 
It's yours for the asking. 
Write for your copy today. 
No cost or obligation. 


Texaco Dealers invite y u 


to tune in The Texaco 
TEXACO Theatre—a full hour of a '- 


star entertainment — Ev: y 
Wednesday Night—Colu 
bia Network — 9:00 E.D 
8:00 E.S.T., 8:00 C.D.T., 7 ) 
C.S.T., 6:00 M.S.T.,5:00P.S . 
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View of the Delaware Aqueduct Tunnel looking south from Shaft No. 7. In this view is 
shown the first Whitcomb Diesel locomotive installed for haulage in the tunnel. Right — 
The head frame and muck bunkers at Shaft No. 7. 


DIESELS IN 
TUNNELS! 


By WILBUR 


= the surface of the earth, at a 
depth of 765 ft., men and Diesels are carrying 
forward construction of the Delaware Aqueduct 
one of the most stupendous undertakings of 
modern times. This gigantic work is progress- 
ing in the deep rock formations underlying that 
section of New York State extending north 


W. YOUNG 


and northwest of the City of New York for a 
distance of eighty-five miles. A tribute to long- 
range planning is this Delaware Aqueduct, 
which is destined to meet the ever-increasing 
water requirements of New York City. The 
precision and vigorous exccution of the plans 
for this project, as laid down by the New York 
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The eighty-five mile Delaware Aqueduct will be driven from thirty-one 
shafts from ‘310 to 1550 feet deep. With its southern extension, y 4 
junne! No.2, recently finished, it will make a continuous deep rock tunnel, 
05 miles long, cnd from 13-6 "to 21-O"diameter inside the concrete lining. 
The shafts and tunnel will be concrete lined throughout. 

As shown in profile below, shafts in solid black to the top will carry 
water tc er from the surface. Shafts marked A will afford access to the 
tunnel. All other shafts are for construction only and will be sealed at top 
and bottom. A 

$-Denotes shaft that will act as surge shaft. SILVER LAKE” 

T-Denofes shafts that will heave connections for the supply of neigh- RESERVOIR 
boring communities outside of New York City. ; 

C-Dsnotes shafts that will connect with reservoirs of the Croton System. ip 

CA- Denotes shaft that will connect with the Catskill Aqueduct. il ; 


D-Denotes shafts that will contain pumps for emptying the tunnel 
when required. 

Gate houses and valve chambers shown Q and @ will contain the gates, 
valves, meters, etc. for controlling and measuring the flow of water 
into and out of the tunnel. Those marked @ will be underground. 

Gate houses as marked will control the fiow of woter as follows: 

N- from Neversink reservoir into the Neversink-Rondout tunnel. 

R-from Rondout reservoir into the Rondout-West Branch tunnel. 


W- into and out of West Branch reservoir or through the West F 
Branch By-pass tunnel. ” , City of New York 
Pit and out of Kensico reservoir or through the Kensico By-pass BOARD OF WATER SUPPLY 
filters when these are built on the site DELAWARE AQUEDUCT 
Pa a and out of Hill View reservoir or through the Hill View By-pass PLAN AND PROFILE 
es March 17,1939 
i 
ROADOUT, RONDOUT- WES? BRANCH T BRANCH -KENSICO _, | 25! KENSICO-HILL VIEW 
EAST DELAWARE -RONDOUT 
TUNNEL 
— \ © MEAN 
S00 A 4} 
T T 1000 
15 5 10 20 2s 30 3348 4s so ss 60 6s 70 7s 80 MILES FROM 
Delawere Aqueduct connects 
here with City Tunnel No.2 rr “ts 
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File 1.0D Acc. 4308! 
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Shop view of the new type Diesel locomotive developed at Whitcomb 
Locomotive Works for service in construction of the Delaware Aqueduct. 


City Board of Water Supply, is demonstrated 
in the remarkable progress to date and espe- 
cially in the fact that completion of the Dela- 
ware project is scheduled to coincide with the 
projected capacity limit of the present water 
supply system. It is with professional pride 
that we present for our readers a picture and 
word story of this undertaking and of the man- 
ner in which Diesels are being successfully em- 


ployed in actual deep tunnel construction, 


While the comparatively low carbon monoxide 
content of Diesel exhaust brings these engines 
in the “possible” range for tunnel work, it will 
be seen that maintenance of healthful air in the 
tunnel is of major importance. We shall show 
how both the Diesel exhaust and the general 
tunnel ventilation systems have been designed 
to meet the high standards of the controlling 
authorities. From vertical shafts No. 7 and 
No. 8, at depths of 765 ft. and 949 ft. re- 
spectively, Dravo Corporation is constructing 
the portion of the Rondout-West Branch Tun- 
nel of the Delaware Aqueduct in the towns of 
Fishkill and East Fishkill, Duchess County, and 
Kent and Putnam Valley, Putnam County, New 
York, covered by its contract. 


Down into shafts No. 7 and No. 8 were low- 
ered, some months ago, two and one (respec- 
tively) Whitcomb mine locomotives, powered 
with Hercules Diesel engines, and it is intended 
that this equipment shall neither return to day- 
light nor be idle until construction is completed 
sometime in 1944. At first the operators were 
skeptical, but gradually their fears are being al- 
layed by the quiet operation and careful main- 


tenance of these Diesels. They have come to 


realize that these locomotives are ready at de- 
mand, and whereas this equipment was intended 
for the long hauls from headings to shafts and 
return, it has come into its own in shunting op- 
erations and all of the short quick movements 
common to this type of construction. But more 


about the Diesels later. 


By far the longest continuous tunnel ever built, 
the Delaware Aqueduct is going forward under 
the authority vested in the New York Board 
of Water Supply. ‘The plan, now being carried 
out for an additional supply of water from the 
watersheds of the Delaware River and Rondout 
Creek, will be effected in two stages: The first 
stage includes (a) Two reservoirs; one on Ron- 
dout Creek, a tributary of the Hudson River, 
with a dam at Lackawack, Ulster County; and 
a second on the Neversink River, a tributary 
of the Delaware, with a dam near the Village 
of Neversink, Sullivan County. (b) A main 
aqueduct, eighty-five miles long, for the delivery 
of water from the Rondout reservoir to the Hill 
View reservoir at the northerly limits of New 
York City, and an aqueduct about six miles 
long between the Neversink and the Rondout 


reservoirs. 


When the demand for water necessitates, the 
second stage, comprising the East Delaware res- 
ervoirs with a dam near Downsville, Delaware 
County and a twenty-six mile tunnel to the 


Rondout reservoir, will be built. 


The first stage, section (b) with which we are 
here chiefly concerned, will add about 170 mil- 
lion gallons of water per day to the present 
supply while both stages will add a total of 
540 million gallons per day. 
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Following the course of this eighty-five mile 
tunnel, indicated by the solid black line on the 
map accompanying this article, we find it origi- 
nates at a point on the Rondout reservoir indi- 
cated by shaft No. 1, from whence it follows a 
southeasterly course until it approaches th: 
Hudson River at shaft No. 5A. Here the tunne! 
is being driven at a depth of 1,015 ft. to pass 
under the river and thence to shaft No. 7 
where operations are proceeding at a depth of 


765 feet. 


It was here that, through the cooperation of 
R. W. Remp, general superintendent, and H. W, 
Bethge, engineer for Dravo Corporation, we 
were favored with the thrill of witnessing a 
typical operation on this prodigious project and 
of photographing the Whitcomb Diesel locomo- 
tives. While the tunnel itself is awe-inspiring, 
it is fitting that we take notice of the manner 
in which the locomotives have been adapted to 


the rigid requirements of tunnel work. 


Special features incorporated in the design of 
these locomotives were indicated by certain fun- 
damental objections, centering around ob- 
noxious exhaust, emission of sparks with re- 
sultant explosion hazard, and last but not 
least the danger of toxic carbon monoxide. 
The simple expedients of exhausting these 
Diesels through washing tanks to remove ob- 
noxious aldehydes, a labyrinth to remove solids, 
and then through a water cooled Harrison heat 
exchanger effectively handled the first group of 
objections. Then just before discharge to the 
atmosphere the exhaust is diluted with air at 
the rate of 2,500 cfm. and shows by test, at the 
point of exhausting, that the carbon monoxide 
content averages close to the .002 per cent per- 


missible range. 


These Diesels are Hercules, 6-cylinder, 5 in. 
bore, 6 in. stroke rated 160 hp. developing a 
drawbar pull of 2,000 Ib. at 13 mph. The in- 
jection system is American Bosch and both fuel 
and lube oil filters are Purolator. Intake air 
is passed through an Air-Maze filter after which 
is a labyrinth made up of a series of thin plates 
to restrict the flow of hot gases should the en- 
gine backfire. It is noted that continuous func 
tioning of the special exhaust and intake units 


is essential to the safety of the men. 


To meet exceptionally severe operating condi- 
tions due to starting and accelerating heavy 
loads the Model F-11502 Twin Disc Tonjue 
Converter was adopted for these locomoti: és. 
The interesting feature of the Torque Con- 
verter, as applied to this service, is that with 
the engine operating at constant speed, the out- 
put shaft of the converter delivers maximum 
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‘rorque from zero speed and the torque is auto- 
matically reduced as the speed increases. The 
Twin Disc Torque Converter was fully de- 
scribed in the November, 1939, issue of Dirset 


PROGRESS. 


Since the Dravo operation is typical, a briet 
survey of it will serve to show how work is car- 
ried on under the various tunnel contracts. 
Shaft No. 7, sunk under a previous contract to 
a vertical depth of 765 ft. and lined to a di- 
ameter of 14 f{t., serves as entrance to and exit 
from the tunnel for men, equipment, utilities, 
materials, as well as for ventilation. A combina- 
tion cage and muck skip is suspended from 
each end of the hoist cable for alternate descent 
and ascent in the shaft. From the bottom of 
the shaft, the tunnel is bored in opposite direc- 
tions in two headings. The Dravo contract 
covers construction of 15,273 ft. north from 
shaft No. 7 and a total of 55,870 ft. from shafts 
No. 7 and No. 8. Work progresses at an aver- 
age of 25 ft. per day in each heading. The north 
heading from shaft No. 7 is at present some 
5,000 ft. out. The finished, concrete lined tun- 


nel at this section will be 1314 ft. in diameter. 


Provision for control of exhaust gases, smoke, 
and odors released by the Diesel locomotives in- 
clude a dual system of primary exhaust ven- 
tilation and auxiliary blowing arranged as fol- 
lows: 1. Primary exhaust ventilation at a rate 
of 10,000 cfm. or more, with the end of the 
vent pipe not more than 150 ft. from the face 
and the main vent pipe located on the side wall 
at the spring line. 2. Auxiliary ventilation by 
blowing at a rate of 3,000 clm. or more with 
the intake not less than 250 ft. shaftward from 
the car changer and the discharge end of the 
vent pipe not more than 65 ft. from the face 
with the auxiliary vent pipe located at the 
spring line opposite the main vent pipe. Pri- 
mary exhaust ventilation is required in both 
headings when a Diesel engine is in use under- 
ground. The auxiliary ventilating system is 
put into operation as soon as possible after 
blasting and before the mucking crew returns 
to the face. While tests failed to show presence 
of carbon monoxide in toxic amounts, every pre- 
caution will be exercised to protect the workers’ 


lives and health. 


Rails are laid, as the tunnel progresses, with 
sidings at 2,000 ft. intervals, for the operation 
of locomotives and cars which remove the muck 
or the products of blasting. 


The cycle of operation comes down to the busi- 
ness of drilling, charging drilled holes with 
“Powder” (dynamite) , blasting, mucking, which 


means removal of rock so the drillers may move 


in to start a new cycle. 


It will be seen from the above that not the 
least important link in the chain of services is 
the transportation system. Two of the head- 
ings under the Dravo contract rise on 1.75 per 
cent and 2.0 per cent grades which presented a 
difficult haulage problem. Both battery and 
trolley locomotives, while successfully used in 
similar cases, have certain limitations. The bat- 
tery locomotive loses its effectiveness on long 
heavy grades because of the excess weight of the 
battery in proportion to its total power output. 
The trolley type requires an exposed wire, 
which is dangerous to men, and a heavy sup- 


ply line. 


So it seems that after some months of trial un- 
der close scrutiny by all authorities concerned, 
the Whitcomb Diesel locomotives have justified 
their choice to meet these haulage problems. 
These are the first to be tied under these con- 
ditions in this part of the country and were 
designed especially for this work by Whitcomb 
Locomotive Works of Rochelle, Ill; a subsidi- 


ary of The Baldwin Locomotive Works, Phila. 


Summing up, with emphasis on the magnitude 
of this project as a whole, as at August 20, 1939, 
nineteen major contracts, aggregating an esti- 
mated cost of $170,200,000 had been awarded 
and under them work to the value of $31,000,- 
000 had been done. To the same date, 17,975 ft. 
of vertical shaft had been sunk and approxi- 
mately 87,000 ft. of tunnel had been excavated, 
The Dravo Corporation contract, for $11,431,- 
975, is one of twelve covering construction of 


the aqueduct. 


We acknowledge, with thanks, the cooperation 
of Mr. R. W. Remp of Dravo Corporation and 
Mr. Charles O'Nicl of the New York City Board 
of Water Supply in the preparation of this 
article. Without doubt, it was Mr. Remp’s open- 
mindedness and the fine spirit of cooperation 
which pervades his organization that opened the 
way for the demonstration of Diesel economy, 
dependability and safety in tunnel construction. 
Another Diesel locomotive has been received 
from Whitcomb Locomotive Works for opera- 


tion at Shaft No. 7. While basically the same 
as the first three units, this new locomotive will 
embody certain refinements as indicated by 


experienc e. 


This Diesel locomotive, with its string of empty cars, is leaving 
shaft No.7 for the north heading, some 5,000 feet from this point. 
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Launching view of the river towboat, “Twin Cities,” 
as she hit the water at St. Louis, April 15, 1940. 


THE 
CITIES”’’ 


A New Diesel Towboat for 
Mississippi River Service 


By R. D. CAMPBELL 


—_ on the Mississippi River may 
have lost much of the glamour and romance 
which it possessed in the days of “Life on the 
Mississippi,” immortalized by the writings of 
Mark Twain, and made famous by the race 
between the Natchez and the Robert E. Lee, 
and by the river showboats. The great Missis- 
sippi waterway was the artery of commerce and 
travel through which Americans settled and 
developed the Middle West during the century 


*The pitoslesige! River system includes the Ohio, Mis- 
souri, Illinois, Tennessee, Green, Cumberland, Wisconsin, 
Iowa, Arkansas, and Red River, as well as many canals 
and smaller rivers. 


following the Louisiana Purchase of 1803. The 
advent of the railroads and the thrill of the 
“iron horse” won the attention of the Ameri- 
can people, with the result that at the turn of 
the century the Mississippi: River was practic- 
ally forgotten by the general public. Due to 
the improvements of the river by Federal Gov- 
ernment in recent years, however, there has 
been not only a revival of interest but an in- 
creasing use of the Mississippi River system* 
as an important means of transportation. 


Whatever the Mississippi may have lost in the 
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way of glamour and romance has been offset 
by its increasing usefulness and efficiency as a 
means of transporting heavy or bulky ship- 
ments such as coal, oil, steel, grain, lumber, 
gasoline, and similar staple commodities. The 
romantic old steamboats with their giant 
paddle-wheels and smoke-belching stacks are 
being displaced by the smaller more compact 
and efficient Diesel propelled boats. Beside 
being more compact, the modern Diesel-engined 


boat has other advantages such as economical 


operation, cleanliness, and maneuverability. 
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Typical of the new development in river tow- 
boats is the Twin Cities, recently built by the 
St. Louis Shipbuilding and Steel Company for 
the Lake Tankers Corporation of Wilmington, 
Delaware. The Twin Cities was launched on 
April 15 and placed in service on April 27, 
barging gasoline and fuel oils from St. Louis, 
Missouri, to St. Paul, Minnesota. The hull is 
of welded steel construction having general 
dimensions of 140’ x 34’x8’6”. When fully 
loaded for service, it weighs 538 tons and has 
a draft of 5 ft. 6 in. It is of the tunnel-stern 
type having two propellers, with three steer- 
ing rudders located behind the propellers and 
two backing rudders located ahead of the pro- 
pellers. Unlike many river towboats, the hull 
has a modified model bow instead of the con- 
vential rake or scow form. The sides, bottom, 
and outside decks are of 3% inch plate, while 
the superstructure and inside floors are of 14 


inch plate. 


an 84 in., 4-blade cast steel propeller made by 
the Columbian Bronze Company. The entire 
boat and all equipment was built in accord- 
ance with the American Bureau of Shipping 
requirements and has been issued a certificate 
of approval and classification by this organ- 


ization. 


There is a 20 kw. direct current generator lo- 
cated directly above the flywheel of each main 
engine and driven by V-belts from the fly- 
wheels. These generators produce current to 
operate all lights and auxiliaries aboard the 
boat and to charge a set of 56 Exide 25 plate 
battery cells which supply auxiliary power 
when the main engines are not in operation. 
This set of batteries “floats on the line” at all 
times, and has a rating of 600 amperes for light 
hours. The 60 hp. F-M auxiliary engine is 
direct connected to a 35 kw. DC generator 
and may be used to charge the batteries and 


on her way to Hartford, 


‘The two main engines are six-cylinder, 14” x 17” 
Model 37D14, two cycle, pump-scavenging, 
Fairbanks-Morse, marine type, direct reversing 
Diesel engines, each rated at 690 hp. at 300 
rpm. Directly behind each engine is located 
a size No. 19 Kingsbury thrust bearing which 
absorbs the propeller thrust. The power is 
transmitted through a 614 inch lineshaft, sup- 
ported in pillow blocks, to an 8-inch propeller 
shaft which extends through the stern tube and 
into a Goodrich “cutless” water lubricated 


stern strut bearing. Each propeller shaft carries 


Ill, to pick up her first tow. 


carry the auxiliary load, if necessary. The 
combination of three engine driven generators, 
together with the ample capacity of the stor- 
age battery insures electricity for the lights and 
other equipment under the most adverse con- 
ditions conceivable. Should the boat remain 
in port for several days without having oper- 
ated the main engines, it is planned to recharge 
the batteries from the auxiliary engine. 


Fuel and water compartments are located in 
the space adjacent to the hull on both sides 
of the boat. The fuel compartments will hold 


125 tons, or more than 35,000 gallons, of fuel 
oil. This is sufficient fuel to operate both 
main engines at full rated load for better than 
two weeks. As the round trip between St. 
Louis and St. Paul will be made in approxi- 
mately fourteen days, of which the engine run- 
ning time will not exceed eleven days, the boat 
will not have to refuel during the round trip. 
Approximately three days are required to load 
the barges at St. Louis and unload them at 
St. Paul. 


The fuel used by all three engines is Shell Oil 
Company's “Diesel Fuel Bunkers” supplied 
from the Shell Dock at Hartford, Illinois, a 
few miles upstream from St. Louis. The fuel 
has the following properties: 


Cetane Number 50; Color, N.P.A. 114-2; Flash 
Point, Min. 150° F.; Pour Point, Max. 0° F.; 
End Point, Max. 700°F.; Carbon Residue, 
Max. .10 per cent by weight; B. S, & W., Max. 
Trace; and Gravity, A.P.I. 34-36. 


While the fuel as delivered is absolutely clean, 
each engine is equipped with a size No. 0 
Nugent Duplex Fuel Filter to protect the in- 
jection pumps and nozzle from any abrasives 
which may have fallen into the fuel during 


bunkering. 


The engines are cooled by an indirect cool- 
ing system which is rather unique in that 
the water compartments in the hull act as the 
heat exchangers. The water is circulated by a 
reversible type centrifugal pump built onto 
the forward end of the engine. After the 
cooling water leaves the engine, it passes into 
the water compartment where the heat is trans- 
ferred through the hull side plates to the 
river water. There is a water by-pass pipe 
connecting the water pipe on the discharge 
side of the engine to the suction side of the 
circulating pump. By controlling the quan- 
tity of water by-passed around the cooling 
compartments, it is possible to regulate the 
temperature of the engine jacket water with- 
out diminishing the quantity of water being 
circulated through the jackets. 


As the cooling system is designed to maintain 
the jacket water circuit at approximately 130° 
F. when the engines are operating at full-load 
in mid-summer, it is evident that the heat 
transfer surface would maintain too low a 
water temperature when the engines were not 
fully loaded or when the river water was very 
cold. The by-pass line will, therefore, short- 
circuit more of the water in cold weather, and 
light load conditions, but will handle very 
little water in warm weather when maximum 
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View in pilot house showing signal con- 
trols, rudder controls, air pressure gauges 
and revolution indicators for Weston 
tachometers. 


cooling effect is required. No automatic or 
thermostatically controlled valves are used in 
the cooling system, as the temperature will be 


regulated periodically by the engine. 


Each main engine has two distinct oil circuits 
comprising its lubricating system. A force-feed 
system using Madison-Kipp Lubricators sup- 
plies lubricating oil to three points on each 
working cylinder and the upper and lower 
guide rod bearings on the scavenge air pump. 
Each cylinder is fitted with oil scraper rings, 
recessed into the lower cylinder wall and wip- 
ing the piston. These scraper rings remove 
the excess oil together with any soot or car- 
bon from the piston wall. The oil thus re- 
moved prevents the undesirable products of 
combustion from entering the crankcase, and 
such oil is referred to as “dirty oil” or “scraper- 
ring oil.” This scraper-ring oil is passed 
through a size D-6 Briggs Oil Clarifier before 
it is returned to the system. 


The second lubricating oil circuit is supplied 
by a built-in reversible rotary type pump. It 
takes oil from the crankcase and delivers it un- 
der pressure to the main bearings, camshaft, 
and gears located in the crankcase. The crank- 
shaft and connecting rods are drilled in such 
a manner that the oil supplied to the main 
bearings flows to the crankpin bearings, and 
upward to the wristpin where it is used to cool 
the piston. As the oil returns from the pistons, 
it is passed through a Schutte-Koerting oil 
cooler which receives cooling water from the 
main cooling pumps. All oil is drawn through 


a 3 in. Duplex Schutte-Koerting Oil Filter be- 


fore it reaches the rotary lubricating oil pump. 
A portion of the oil in the pressure lubricating 
system is by-passed through a pair of size 4-D 
Briggs oil clarifiers which keep the crankcase 


oil clean and clear. 


Shell Oil Company's “Talpa” Diesel Oil, SAE 
30, is used in the main engines and “Talpa” 
Diesel Oil, SAE 10, is used in the auxiliary 


engine. 


It is considered good practice to have the cool- 
ing water and lubricating oil circulating before 
the main engines are started, and to circulate 


both the oil and water for a brief period after 


Above —View looking forward between the two main Diesels. Note Maxim exhaust 
silencer, upper right in this view. Below — The Fairbanks-Morse Diesel auxiliary gen- 
erating unit and main storage battery unit, lower right. 
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the engine has stopped. For this service there 
is an auxiliary pumping unit for each engine 
consisting of a 1 in. Fairbanks-Morse centrif- 
ugal water pump and a | in. Roper Gear-type 
oil pump, each driven from opposite ends of a 
3 hp., 1,750 rpm. Fairbanks-Morse direct cur- 
rent motor. While this unit does not circu- 
late as much oil or water as the built-in pumps 
which handle this service when the engine is 
running, it supplies sufficient oil to insure that 
ail oil passages are full when the engine is 
started, and it will satisfactorily cool the engine 


after shut-down. 


The air starting system is quite conventional 


insofar as the arrangement is concerned. Its 
unusual capacity, however, is worthy of note. 
The frequent starting, stopping and reversing 
of the engines when passing through locks, 
making or breaking the tow and in docking 
the tow require that an ample supply of start- 
ing air be available for such operations. To 
cope with such requirements, the Twin Cities 
is equipped with six 30” x 96” air tanks, and 
two two-stage Gardner-Denver air compressors 
V-belt driven by 20 hp., 1,750 rpm. Fairbanks- 


Morse direct current motors. 


The air filter for each engine is located on top 
of the engine room, one being on each side of 
the pilot house. The filter consists of a set of 
six type OCH American Air Filter cells built 
into a single housing and fitted with louvred 
openings as protection against the elements. 
The air is drawn from the filter through a 16 
in. Maxim air silencer and a section of 16 in. 
welded steel pipe into the air scavenge pump 
of the engine. The air inlet system is short, 
compact, and quite accessible for service. 


The exhaust from each engine is equipped with 


Control station of the starboard engine. Note Weston tachometer and Alnor pyrometer. 


a 16 in. Maxim exhaust silencer. The air in- 
let equipment is located above the forward end 
of each engine, while the exhaust silencer and 
stack are located directly above the after end 
of the engine. Each engine is equipped with 
an Alnor 6-point pyrometer with thermocouples 


in the exhaust fitting of each cylinder. 


The auxiliary engine is a six-cylinder 1,200 
rpm. Fairbanks-Morse, four-cycle Diesel engine 
rated at 60 hp., and direct connected to a 35 
kw., 125 volt, direct current generator. It is 
located alongside the storage batteries and be- 
hind the switchboard in the fore part of the 
engine room. ‘This unit is primarily scheduled 
for emergency or stand-by service, and it is 
not anticipated that this unit will see much 
service. The storage batteries have sufficient 
capacity to supply the requirements of the 


boat for normal periods in port. 


The engine room, pilot house, and captain's 
ofice and quarters are soundproofed with 
Johns-Manville Acoustic Transite and Acoustic 
Blanket. The remainder of the quarters, in- 
cluding the pilots’ and crew’s quarters, the 
galley, and hallways, are of steel construction 
covered with 14 in. Flexboard. Steel sash, 
doors, and trim are used throughout the en- 
tire boat, which makes it absolutely fireproof. 


There are a number of features included in 
the details of the Twin Cities which indicate 
the present trends of towboat equipment, and 
which will be appreciated by experienced boat- 
men. For example, besides the customary 
speaking tube which connects the pilot house 
and the engine room, there is a Philco speaker 
system located in the pilot house. It has con- 
nections with the engine room, the galley, the 
captain’s quarters, and a loudspeaker for issu- 


ing orders to the deck hands. It is an easy 
matter to picture the convenience of the pilot 
on duty conversing directly with the engineer 
or the captain — or calling the galley for a cup 
of hot coffee! And the loud speaker has its 
place, too. The normal tow for the Twin Cities 
will be six barges, each of which will be from 
195 feet to 225 feet long. When arranged two 
abreast and three long, as is customary, the 
front end of the tow will be more than 600 feet 
from the pilot house. The loud speaker will 
enable the pilot to speak to the deckhands 
handling the forward end of the tow when 


docking or passing through locks. 


The Twin Cities does not have pilot house con- 
trol, but uses the dial and indicator system 
called the “telegraph.” The telegraph system 
for ordering speeds on each engine was sup- 
plied by the Kirk-Habricht Company. Each 
engine is equipped with two Weston 0-600 rpm. 
forward and reverse tachometers. A tachometer 
is located on the control side of each engine 
for the engineer’s guidance, and there is a 
tachometer for each engine located in the pilot 


house for the convenience of the pilot. 


The steering gear was designed by the St. 
Louis Shipbuilding and Steel Company, using 
certain standard units in connection with their 
own design and arrangement. All of the mov- 
ing parts including the Hannifin Hydraulic 
Cylinder, the cables, segments, and linkage are 
located on the aft deck where it is accessible 
for service and adjustment. The hydraulic 
pump and valves were supplied by Vickers 
Company. No rudder position indicators are 
required in the pilot house, as the position of 
the steering arms indicate the rudder position. 
This is a unique feature of the Twin Cities 
and was developed by the boat builders. 


The pilot house is equipped with two 25 am- 
pere, 2,750 watt, 14 in. Carlisle and Finch spot- 
lights. These lights are located atop the pilot 
house with controls extending into the house 
for the pilot's use in spotting buoys, markers, 


etc., at night. 


The galley, toilets and showers, crew quarters, 
and mess room are well arranged, completely 
equipped, and are evidence of the careful plan- 
ning which was exercised on the details as well 


as the major items of equipment. 


This is the first of three Diesel towboats built 
by the St. Louis Shipbuilding and Steel Com- 
pany for the Lake Tankers Corporation. The 
two other boats are not completed at present, 
but are under construction. Both will be 
powered with Fairbanks-Morse Diesel engines, 
but will be of smaller size than the Twin Cities. 
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GUIBERSON DIESEL PASSES 


GOVERNMENT TESTS 


Ti recent flights of the Guiberson A 102!) 
And Makes Successfi ul Cross- Country F lights Diesel aircraft engine, with which the readers o! 


ProcreEss are well acquainted, have mot 


than justified the persevering efforts of th« 
Guiberson Diesel Engine Company to develop 


By PAUL H. WILKINSON this type of power plant. Last month, after the 
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engine had passed its Civil Aeronautics Au- 
thority tests and had been awarded A.T.C. No. 
220, it was flown in a 4-place Stinson monoplane 
to Washington, D.C., where it created a very 
favorable impression on high government of- 
ficials. To those with vision, it was obvious that 
the Diesel will soon take its place in American 
aviation, just as it now occupies an outstanding 
position in other fields of high-speed transpor- 


tation. 


Manufacturer’s tests run with the engine at 
Dallas consisted of fifty hours at full throttle 
in periods of five hours each, and fifty hours at 
75 per cent full throttle. The C.A.A. tests speci- 
fied fifty hours at full throttle in periods of at 
least five hours each. These tests were success- 
fully accomplished and the power developed 
by the engine was 310 hp. at 2,150 rpm., which 
is its present rating. 


During the ten hours’ flight tests, which are 
part of the C.A.A. requirements, the Diesel- 
engined Stinson attained an altitude of 16,300 
ft. where it was still climbing at the rate of 
500 ft. per min. This altitude was considerably 
in excess of the 14,500 ft. ceiling prescribed for 


the same airplane when equipped with a super- 


charged 320 hp. gasoline engine. Although the 
Guiberson A 1020 is not supercharged at pres- 
ent, it should be able to attain an altitude of 
well over 20,000 ft. 


The Stinson was flown from Dallas to Washing- 
ton by Mr. E. L. Taylor, test pilot for the 
Guiberson Diesel Engine Company, accom- 
panied by Mr. Allen Guiberson, Vice President 
of the company. The distance of approximately 
1,500 miles was completed in 1014 hours’ flying 
time at a cruising speed of 142 mph. The en- 
gine was operated at 70 per cent power output 
and consumed 13 gal. of fuel per hour. The fuel 
used was regular Texaco Diesel Chief costing 
$0.05 a gal., such as is used in tractors. The 


cost of the fuel was only $6.85 for the trip. 


Subsequently, the Diesel-engined airplane was 
flown to New York where the writer had the op- 
portunity to see it at Roosevelt Field. To all 
intents and purposes, the engine installation 
was perfectly normal and one could not tell that 
a Diesel was hidden underneath the cowling 
which previously had covered a gasoline engine. 
The Diesel started quickly with a Breeze (Coff- 
man) cartridge starter and idled quietly and 


evenly without vibration. When the throttle 


was opened, it accelerated rapidly, and at cruis- 
ing speed, was entirely free from smoke and 


odor. 


As for the weight of the engine, this is 620 Ibs., 
or 2 lbs. per rated hp. The weight of the Diesel 
installation in the airplane (without propeller) 
was found to be only 6 Ibs. heavier than that of 
the gasoline engine (without propeller). The 
normal fuel consumption of the engine at cruis- 
ing speed is from 0.37 to 0.38 Ibs. per hp. per 
hr. compared with 0.48 Ibs. per hp. per hr. for 
the gasoline engine. A considerable demand is 
anticipated for the new Diesel when it is pro- 
duced by the Buda Company for private planes, 
training planes, and planes for exploration pur- 


poses and freight carrying. 


Three-quarter view of the Guiberson A 1020 
Diesel aircraft engine which will be manufac- 
tured by the Buda Company. 


3 
~ 


A 1020 Upper left: Installation of the new Guiberson 
4 A 1020 Diesel in the nose of a Stinson 4-place 
ders o! cabin monoplane. Above: Side view of the 
2 mor Diesel-engined Stinson at Roosevelt Field, New 
York. Right: Paul H. Wilkinson (Aviation Edi- 

of the tor of Diese Procress) , E. L. Taylor (test pilot 
eveloy) of the Guiberson Diesel Engine Company) , and 
na tl Allen Guiberson (Vice-President of the Guiber- 


son Diesel Engine Company) . 
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Powered with “Tough’ 


New Towboat “Twin Cities” Powered by Twe Fairbanks-Morse Heavy-t ute 


HEN the new towboat “Twin Cities” hit the 

waters of Old Man River April 15, shades of 
the “Natchez” and the “Robert E. Lee” realized that 
a new day had arrived on the Mississippi. Instead of 
smokestacks and sidewinders, heavy hauling is now 
done with power furnished by Diesels—and that is 
where Fairbanks-Morse comes into the picture. 


“Twin Cities” is a towboat. She’s built for the 
toughest kind of work—and so her builders powered 
her with two 690-h.p. direct-reversing Fairbanks- 
Morse Marine Diesels. Both Diesels are of course 
identically alike—both are heavy-duty, s-/-0-w-speed, 
two-cycle engines which all experience proves is 
THE type of engine to use when there’s a tough job 


FAIRBANKS 


of work. Slow engine speed avoids the accelerated 
wear that is inevitable with high engine speeds. 
Two-cycle operation reduces moving parts to the 
minimum and results in easier and less expensive 
servicing. Slow engine speed and two-cycle opera- 
tion add up to lower maintenance and operating 
cost, and longer engine life. 

Whether you build or convert—Fairbanks-Morse 
makes the right type of Diesel for your boat. And 
take a tip from Diesel Headquarters—if it is a work 
boat—put a work engine in it. Your inquiry is in- 
vited. Write Fairbanks, Morse & Co., Dept. 23, 
600 S. Michigan Ave., Chicago, Ill. Branches with 
service stations in principal ports. 
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@ Towboat “Twin Cities,” owned by Lake Tankers Corporation, 
built by St. Louis Shipbuilding and Steel Company, powered by two 
6-cylinder, 14” x 17” Model 37D14 Marine Diesels each of which 
develops 690 h.p. at 300 r.p.m. 


i 


ile 


Other Fairbanks-Morse equipment on this modern towboat in- 
cludes one 6-cylinder, 60-h.p. F-M Auxiliary Diesel; one F-M Centrif- 
ugal Pump; one 3-h.p. F-M DC Motor; one 20-h.p. F-M DC Motor. 


@ Interior view of engine room of “Twin Cities” and full-view photo 
of Model 37D14 F-M Marine Diesel. “Twin Cities” is one of three 
towboats being built for the Lake Tankers Corporation—and the 
ot. er two will also be powered by F-M Marine Diesels. 
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= interesting Diesel yacht was built to 
the well-known Annapolis Yacht Yard, Model 
54 hull specifications, but finished, as to in- 
terior arrangement, in accordance with the e- 
quirements of her owner, Frederick C. Peters, 
of Miami Beach, Florida. 


The Berenice has an overall length of 54 feet, 
beam 13 feet 6 inches, and draft 3 feet 9 inches. 
She is the raised deck type with a roomy deck 
house amidships, the roof of which extends 
over the cockpit aft. To facilitate free use of 
fishing rods, the cockpit roof may be swung up 
out of the way. 


Annapolis Yacht Yard carried out its custom- 
ary high standards of construction in the hull 
which is framed with selected white oak, with 
double planking, secured by Everdur bronze 
fastenings. Teak flooring was used for the fore- 
castle deck and cockpit floor. 


Her mechanical equipment includes a pair of 
Gray Marine Diesels of 165 hp. each. Both en- 


DIESEL YACHT 
“BERENICE”’ 


The deck plan 
above is interesting 
from the standpoint 
of . arrangement. 
Right, view of the 
two Gray Marine 
Diesel propulsion 
engines. 


gines are fitted with oversize generators. The 
auxiliary generating set is a Witte Diesel 32 
volt unit. Storage batteries are Exide. Her 
electrical equipment includes an electric wind- 
lass for handling ground tackle, a ship-to-shore 
radio telephone, a large electric refrigerator 
and a specially refrigerated box for keeping 
frosted food. 


Accommodations provide only one stateroom, 
which sleeps four persons. Two additional 
persons may sleep in the deckhouse. The ten- 
der is stowed, bottom up, over the forward 
deck. A two-man forecastle is below decks. 
The stateroom is next aft, and next aft to star- 


board is a wardrobe and to port a bathroom. 


Photographs by Rosenfeld 


The machinery space is below the deckhouse 
which is 11 feet long. The galley occupies the 
after part of the deckhouse, extending nearly 
full width of the house. Both bathroom and 
galley are completely tiled, the bathroom fix- 


tures being done in a pleasing color scheme. 


This unusual arrangement of the living quar- 
ters lends itself to the owner's desires. Thie 
large cockpit is excellent for day sailing and 
fishing, and the deckhouse and galley are lib- 
erally proportioned for the entertainment of 
a large party and to provide shelter in bad 
weather. It is interesting to note that of some 
ten Model 54 yachts built to date, no two have 


been alike in arrangements. 
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A NEW, modern, municipally-owned Diesel 
plant and distribution system now provides 
electric service for the Town of Anita, Iowa. 
Although the plant is small, it incorporates 
several unusual features, the most interesting 
of which is the use of radiators for the engine 


cooling system. 


Anita, a typical Iowa farming community of 
approximately 1200 population, is located in 
west central Iowa. Prior to the construction 
of the municipal electric system, the Town 
was served from the transmission line and dis- 
tribution system of the Iowa Electric Company. 
In September, 1938, Stanley Engineering Com- 
pany was engaged as consulting engineers to 
make preliminary studies and prepare a re- 
port on a complete municipal electric system. 
These studies showed that a complete system 
could be constructed for a cost of approxi- 
mately $100,000 and that the savings accruing 


*Consulting Engineers, Stanley Engineering Company, 
Muscatine, Iowa. 


ANITA, 


H. S. SMITH & C. M. 


to the Town would be in excess of $2,000 per 
year based upon present loads and rates and 
a fifteen-year financing period. 


A municipal election on the proposition car- 
ried by a substantial majority and work was 
immediately started on final plans and speci- 
fications for the project. Contracts were 
awarded in April, 1939, and the plant was 


placed in operation in October, 1939. 


engines. 


IOWA 


STANLEY* 


While the size of the project did not warrant 
needless expenditure on equipment and struc- 
tures, the factors of convenient operation and 
overall economy were given first consideration. 
To insure long life and low maintenance cost 
the use of first class materials and workmanship 
was specified throughout. 


The power plant building not only houses the 
generating and auxiliary equipment, but pro- 


Exterior of the Anita, lowa, Municipal Diesel plant. 


ANITA 
MUNICIPAL ELECT! 


The entrance 
Anita, lowa, Municipal 
electric plant. 


The interior of this effi- 
cient Diesel plant show- 
ing the two Worthing- 
ton four cycle Diesel 


to the 
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vides space for a business office, garage, store- 


room and workshop. All auxiliary equipment, 
except the cooling radiators, is located in a 
basement at one end of the engine room. The 
entire basement is connected and may be en- 
tered either from the garage or engine room. 


The radiators are located in a separate room 


Alarm and control panel on which Al- 
nor pyrometer, pressure gauges, and 
alarms are mounted. 


General view of the two Worthington Diesels as installed in the Anita, Iowa, Municipal Diesel plant. 


back of the office. Figure 1 shows a general 
floor plan of the plant. A typical cross-section 
is shown in Figure 2. 


Architectural treatment is simple and in keep- 
ing with the nature of the structure. A white 
cast stone entrance emphasizes this part of the 
building. Mat face brick ranging from reddish 
green to dark red is used on the exterior with 
dark red smooth brick on the interior walls. 


The interior walls and ceiling of the office are 
treated with an acoustical material to provide 
a quiet place for transaction of business. A 
perforated plywood facing is used as a wains- 
cot while the upper walls and ceiling are 
faced with light perforated sheet metal. A 
1 in. thick layer of spun glass back of the fac- 
ing provides the acoustical blanket. This 
treatment is very effective in noise reduction 
and the use of the two different materials 


makes a pleasing appearance. 


As one of the engines is a four cylinder unit, 
particular attention was given to the engine 
foundation design to prevent vibration. Addi- 
tional mass was provided by constructing the 
foundations for both engines as a solid unit 


instead of separate blocks. In addition, the 
foundations are isolated from all adjoining 
concrete floors and walls with 1 in. thick 


isolation. 


The building is heated entirely by waste heat 
recovered from the engines. Exhaust heat is 
obtained by circulating air around the exhaust 
silencers and returning it to the engine room. 
In addition to this, warm air from the radiator 
room may be circulated into the engine room, 


office, or garage, as described below. 


The engines are Worthington Pump and Ma- 
chinery Corporation, four cycle, 360 rpm. me- 
chanical injection engines with 1314” by 1714” 
cylinders. Unit No. 1 is a three cylinder en- 
gine rated at 250 hp. Unit No. 2 has four cy!- 
inders and is rated at 330 hp. 


Generators are 2400 volt, 3 phase, 60 cycle 
0.80 pf. Electric Machinery Manufacturing 
Company alternators rated at 169 kw. and 22° 
kw. Exciters are driven from the extended 
engine shafts through silent chain drives. 


Each engine is equipped with an isochronous 
Diesel engine governor and with the customary 


accessories such as oil filters, starting gear, and 
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water cooled exhaust manifold. Maxim ex- 
haust silencers are located in chambers out- 
side the building wall in front of each engine. 
Exhaust piping runs below the floor and _ is 
provided with flexible expansion joints and 


spring supports to allow free movement. 


American Air filters are provided on each of 
the air intakes which were originally located 
along the west wall of the building adjacent 
to the exhaust silencer chamber. When the 
plant was placed in operation, air intake noises 
were quite objectionable. An investigation in- 
dicated that an adjacent building, approxi- 
mately 15 ft. west of the power plant, was act- 
ing as a sounding board and amplifying the 
intake noises. ‘This situation was effectively 
corrected by re-arranging the intake piping so 
the filters were placed on the roof, as shown 


in Figure 2. 


Fuel oil is received at a railroad siding a short 
distance from the plant and flows by gravity 
to a 12,000 gallon underground storage tank 
located on the plant site. A motor-driven 
pump or an auxiliary manually-operated pump 
in the basement of the building transfers the 


fuel oil to the engine day tanks which are lo- 


cated on an overhead platform in the engine 
room. Fuel oil meters are provided on _ the 
supply line to each tank. Day tank overflow 
and engine drippage is collected in a tank in 


the basement. 


The lubricating oil system is arranged for 
batch purification of lubricating oil by a Hilco 
oil reclaimer. Dirty oil is collected in a tank 
mounted on the wall over the purifier. A two- 
compartment tank adjacent to the purifier pro- 
vides storage for both reclaimed and new oil. 
Meters on the outlet of each compartment per- 
mit a check on lubricating oil consumption. A 
motor-driven transfer pump supplies reclaimed 


or new oil to either engine. 


Starting air is provided by a dual driven, two 
Stage air compressor and two starting air stor- 
age tanks. This system also supplies com- 
pressed air for operation of the filter on the 


oil purifier. 


Control of the auxiliary system is centralized 
at an alarm and control panel near the operat- 
ing end of the engines. Water, fuel oil, and 
lubricating oil pumps may be controlled from 
this panel. Indicating lights also show which 
of these units is operating. The Alnor exhaust 


pyrometer, and starting air and water pressure 


21-4" 
gauges, as well as an alarm howler and an- 
nunciator, are also located on this panel. 
The most unique feature of the plant is the 
use of air-cooled radiators for cooling the en- 
GARAGE 
Fig. 1. General floor plan of the 
Anita, lowa, Municipal Diesel plant. 
a 
i Louvred | 
Air Duct to Air Openings 
‘+4 
4 RADIATOR ROOM | 
OFFICE | 
© 
Controt ‘al 
orv Louvre 
Fe Motor 
ENGINE ROOM 
| Air Openings to 
| Engine Room 
| 
} | 
| 
| 
| 
| 
Unit Unit 2 
DF | 
| 3 - 
| | 3 
Switchboard DH 
| \ 
| 4 
Air intake Air Intake 
| Alarm and | 
| Contro/ 
Panel 


The site selected for the 


gine jacket water. 


power plant was not suited to the use of a 
conventional atmospheric cooling tower for 
two reasons: First, the appearance of an at- 
mospheric tower was not desirable because of 
the location of the plant along the main street 
in the town; and, second, the space available 
for the cooling tower was shielded by build- 
ings which would have effectively reduced the 
cooling capacity of a tower by shutting off 
draft. In view of these circumstances, a con- 
ventional atmospheric tower was not given 


serious consideration. 


In lieu of an atmospheric tower, three other 
possibilities were studied: (1) a mechanical 
draft tower with heat exchanger coils located 
in the base of the tower; (2) evaporative con- 
densers; (3) air-cooled radiators. Studies on 
comparative costs and advantages of the differ- 
ent arrangements were made and as the out- 
come of these studies, it was decided to use 
air-cooled radiators located in the power plant 


building. 


The use of radiators has several distinct ad- 
vantages, the chief one of which is the elim- 
ination of a spray water circuit. The radiators 
also provide a means for ventilating and heat- 
ing a portion of the building which otherwise 
would have required a separate system. The 
main disadvantage of the radiators is the pro- 
vision that must be made for handling and con- 
trolling large volumes of air. Radiators of 
the size required for the plant necessitate the 
handling of over 50,000 cu. ft. per minute at 
maximum capacity. A suitable arrangement, 


however, was worked out. 


Young Radiator engine jacket water- 
cooler with oil cooling section included 
as a portion of the radiator core element. 
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Accordingly, two Young radiators were speci- 
fied, each having a capacity sufficient to limit 
jacket water temperatures to 140 degrees on 
the largest engine at full load. The central 
part of each radiator core contains a section 
for engine oil cooling, thereby eliminating the 
necessity of separate water cooled oil coolers 


at the engines. 


The arrangement of air inlet and outlet open- 
ings at the radiator room is shown on Figure 2. 
All openings are provided with louvres so that 
the flow of air can be controlled as desired. 
When no heating or ventilation of the building 
is required, all air is drawn through the main 
inlet openings “A” and discharged through the 
main outlet openings “C”. If it is desired to 
ventilate the engine room, the louvres may be 
arranged so that as much air as desired may 
be withdrawn from the engine room through 
openings “B”. When necessary to heat the 
office or garage or to supply supplementary 
heat to the engine room, the discharge louvres 
may be arranged to discharge a portion of the 
air through openings “D” or the duct to the 
Each 


equipped with louvres which may be closed to 


office and garage. radiator is also 
prevent recirculation when one unit is not be- 


ing used. 


The Young radiators are rated at 100° F. air 
temperature so air can be maintained at this 
temperature by recirculation if required for 
heating. Fans are mounted back of the cores 
and force the air through to the front of the 
radiators. These fans are driven through 
V-belts by variable speed motors which were 
used to reduce power requirements by varying 
the speed when less than full capacity was re- 
quired. For instance, the power input can be 
reduced from 13 hp. at full rated cooling ca- 
pacity to only 4 hp. at 50 per cent rated capac- 
ity by reducing the fan speed from 400 rpm. 
to 250 rpm. This means a substantial saving 


in power consumption. As a matter of fact, 


during the winter months, it has been unneces- 


sary to operate the radiators continuously. 
They have been run intermittently as required 
to prevent the jacket water from exceeding a 


temperature of 140° F. 


Control for the air opening louvres and for 
the variable speed motors, as well as water 
temperature thermometers, are located in the 
engine room so the operation of the radiators 
may be controlled without entering the radia- 


tor room. 


The cooling water is circulated by two unit 
type centrifugal pumps located in the _base- 
ment of the power plant. Piping is arranged 
so either or both pumps may be used as re- 
quired. Water pumps are rated at 200 gal- 
lons per minute against a 70 ft. total head. 
A surge tank, located on the overhead day 
tank platform in the engine room, is con- 
nected to the pump suction header to take 
care of surges and to insure priming of the 


pumps at all times. 


Water system piping is arranged so city water 
can be passed through the engines for emer- 
gency cooling. Water in the closed jacket 
cooling system is softened by a small zeolite 


water softener. 


The switchboard is located at the end of the 
engine room near Unit No. 1. Five panels are 
provided; two for present generators, two for 
feeders, and one for a future generator. A 
swinging panel containing a synchroscope, syn- 
chronizing lamps, and voltmeters is located at 
the end of the switchboard. Electric and spring 
wound clocks are mounted on top of the board. 


The bus structure is of the open type located 
directly behind the switchboard. A unique 
feature in the design of the bus structure is 
the use of telescoping isolators in place of con- 
open-type 
The isolators consisting of telescoping copper 


ventional disconnecting switches. 


Fig. 2. Cross-section of Anita, Iowa, Municipal Diesel power plant. 
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tubing enclosed in a casing of molded bakelite 
and operated by a crank located on the aisle 
between the switchboard and the bus struc. 
ture. Feeders run overhead at the engine 
room ceiling from the switchboard to the rear 
of the building and to the terminal structure 


located in the alley at the rear of the site. 


After efforts had been made to acquire the ex- 
isting distribution system, it became necessary 
to construct an entirely new system serving all 
customers within the town limits. This system 
was designed for 2400 volt, 3 phase, 60 cycle 
distribution with stepdown transformers reduc- 
ing the voltage to 2400/120 volts at the con- 
sumers’ premises. It was necessary to construct 
a new system with the old one in operation. 


The old system has since been removed. 


The system is managed by a Board of Trustees 
established shortly before the plant was put 
into operation. This Board also manages the 
municipal water works system. The Board con- 
sists of three members with appointments ar- 
ranged so one new member is appointed every 
two years. Appointments are made by the 
Mayor, subject to the approval of the Town 
Council. The Chairman of the Board of Trus- 
tees is Mr. George Schaffer and the Mayor is 
Mr. C. F. Darrow. Mr. Ernest Ford is Super- 


intendent of the plant. 


The project was financed under the provisions 
of the “Simmer” law which provides that mu- 
nicipal electric systems and other revenue pro- 
ducing municipal utilities may be constructed 
and paid for by bonds issued as liens against 
the future net earnings of the system. The 
bonds are not payable in any manner by taxa- 
tion and can be paid solely and only from the 
net earnings of the system. Contractors were 
paid by delivery of revenue bonds directly to 
them. 


The project was divided into four sections and 


separate contracts awarded as follows: 


Section 1 — Power Plant Building — Jensen Con- 
struction Company of Des Moines, Iowa. 


Section 2— Generating and Auxiliary Equip- 
ment — Worthington Pump and Machinery 
Corp. of Harrison, N. J. 


Section 3— Switchboard and Station Wiring — 
Electric Motors Company of Cedar Rapids, 


Iowa. 


Section 4— Distribution System —G. W. Jones 
Electric Company of Kansas City, Mo. 


All engineering including studies, design, and 
supervision of construction was handled by Stan- 


ley Engineering Company of Muscatine, Iowa. 
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Above — The 100 ft., Bushey-built Diesel tug, “Crusader,” is shown on her trial 

uinst run. Upper left— The auxiliary generating unit, consisting of a Fairbanks-Morse 

The Ee ; Diesel and Electro-Dynamic generator. Left — View of the well-arranged, spacious 
jie lower engine room with the Fairbanks-Morse 805 hp. propulsion Diesel, center. 
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DIESEL TUG 


, Ira S. Bushey & Sons, have set a 
high standard of Diesel tugs in the Crusader, 
which they designed and recently completed 
for the Spentonbush Fuel Transport Service 
Inc., New York. 


In the upper bracket as to size and power, the 
Crusader has an all-welded steel hull, 100 ft. 
long with a 25 ft. beam and 12 ft., 6 in. depth. 
In the machinery space is installed her main pro- 
pulsion engine, a Fairbanks-Morse 7 cylinder, 14 
in. bore, 17 in. stroke, 2 cycle, direct reversing 
marine Diesel developing 805 hp. at 300 rpm., 
with the shaft generator, an Electro-Dynamic 
20 kw. machine, V-belted to the propeller 


shaft and the auxiliary units. The latter con- 
sist of a 4 cylinder, 414 in. bore, 6 in. stroke 
Fairbanks-Morse Diesel, fitted with Leece-Nev- 
ille electric starter, De Luxe lube oil filter, and 
Maxim exhaust silencer, direct connected to 
an Electro-Dynamic 20 kw. generator, and a 2 
cylinder, 414 in. bore, 6 in. stroke Fairbanks- 
Morse Diesel driving a Gardner-Denver air 
compressor through a clutch and Link-Belt 
speed reducer and a Northern 150 gpm. service 
pump. This Diesel is also fitted with a Maxim 
exhaust silencer. A Milwaukee oil refiner is 
installed for reclamation of lube oil. The 15 
hp. hawser puller is powered with an Electro- 
Dynamic motor. Sound-proofing throughout 


“CRUSADER” 


Another Outstanding Bushey Job 


the engine room is effected by use of Johns- 
Manville acoustic veneer, backed with their 
Superfelt, in fact, the entire boat is insulated 
against weather and vermin and all quarters 


are sound-proofed. 


The main engine accessories, built-in and con- 
nected, are Burgess intake and exhaust silencers, 
Nugent fuel oil filter, Schutte & Koerting lube 
oil cooler and jacket water heat exchanger, 
scavenging pump, fuel and lube oil pumps, 
fresh and raw water pumps and Weston tach- 
ometer with revolution indicators in upper en- 
gine room and wheelhouse. The Crusader typi- 
fies the best of Bushey’s long experience in de- 
sign and construction of tugboats. 


+ 
/ 
° & ay 

and 

~ 
wa. 
Ul p- 
ig 
ids, 

mes 

and 
ani- 

Wa. 
39 


View of the modern laundry erected in 1931 adjacent 


AMERICAN 


I, 1931, the American Ice Company built a 
modern laundry adjoining its ice plant located 
at Dreyer Avenue and Packard Place, Long 
Island City. Steam was supplied by a modern 
boiler plant, and electricity was supplied by a 
250 kva. Electric Machinery Company alter- 
nator driven by a Nordberg uniflow engine. 
The laundry power plant was installed along- 
side of the engine room of the ice plant which 
had been in operation for several years and 
which consisted of two compressors driven by 
225 hp. synchronous motors. All auxiliary 


equipment was also motor driven. 


Electric power to the ice plant was supplied by 
the local utility company. Electricity generated 
by the private steam plant was sufficient for 
the laundry until 1938, when the load on the 
laundry increased to such an extent that it 
required more electric power than could be 
supplied by the steam generator. An effort was 
made to secure additional electric power from 
the utility company in order to secure the 
same rate as the ice plant. The breakdown 
service charge of $2.50 per kwh. demand per 
month, plus the usual energy rate per kwh. 
which the utility charged for this type of ser- 
vice necessitated another approach to the prob- 


lem, however. 


Our experience during the past fourteen years 


*Chief Engineer, American Ice Company. 


ICE 25th 


By E. E. FOWLER* 


operating thirteen Diesel engine-driven ice 
plants pointed the way to a solution of the 
laundry power problem and after careful anal- 
ysis of the combined power plants, it was de- 
cided to discontinue the electrically-driven ice 
machines and install Diesel engines and com- 
pressors of sufficient capacity to continue the 
manufacture of 175 tons of ice per day and 
supply all additional electricity required by 


the laundry. 


In January, 1939, an order was placed for a 
De La Vergne combined Diesel engine and 
compressor known as the D.M.C. unit. It con- 
sists of six Diesel cylinders and two ammonia 
cylinders, all on an 8-cylinder crankcase, using 
a standard 8-cylinder crankshaft. An extension 
shaft flanged to the flywheel drives a 438 kva. 
Electric Machinery Company generator. The 
reason for so large a generator is that in the 
event of any trouble with the steam driven 
generator the compressor suction valves would 
be closed and the Diesel engine would carry 
the entire laundry and ice plant electric load. 
Speed control of the Diesel which operates at 
300 rpm. is by a Pickering Isochronous gov- 
ernor with remote control on the switchboard. 
Two other Diesel engines, which were no 
longer needed at their former locations, were 
installed in this plant. One is a 150 hp. unit 


direct connected to an ammonia compressor, 


40 


to the American Ice Co. Dreye) 


Ave. plant, Long Island City. 


DIESEL 


the other 200 hp. direct connected to an aux- 
iliary General Electric 150 kva. generator, and 
used only in case either of the main units is 
shut down for any reason. All three generators 


operate perfectly in parallel. 


The Diesel plant was put into operation on 
May 20, 1939, and has operated continuously 
ever since, except for our regular inspections 
made once, or at the most, twice, each month. 
During the winter months only the large Diesel 
and compressor are operating on the ice plant. 
A check made on a recent full week’s opera- 
tions shows average production of 157 tons of 
ice manufactured per day. Fuel oil consump- 
tion per ton of ice was 3.23 gal. and lubricating 


oil per ton of ice was .0637 gal. 


This performance, is equivalent to slightly 
more than 12 kwh. per gallon of fuel cil. 
This engine, like all others operated by the 
American Ice Company, is protected by good 
standard safety equipment, such as Alnor 
pyrometers on each cylinder, thermostatically 
controlled Klaxon horn on the jacket watcr, 
lubricating oil temperature control and a high 
pressure cut-out whereby the fuel oil supp!y 
to the engine will be shut down if the ammonia 
discharge pressure reaches a_ predetermined 
point. It is also equipped with a_ built-in 


over-speed stop, separate from the governor, 4 
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Briggs clarifier for purifying the lubricating 
oil, and an American Air Filter for cleaning 


all intake air. 


In order to utilize the energy in the Diesel 
engine exhaust gases to heat water for the 
laundry, a Fostor Wheeler Heat Exchanger is 
installed in the exhaust line. The reclaimed 
heat from the Diesel passes through a hot water 
boiler where soft water for use in the laundry 
washroom is heated to a temperature of 115° F. 
Exhaust steam then brings it up to 175° F 
whence it is discharged into a hot water storage 


tank for laundry use. 


Part of the return oil from the crankcase is 
continuously by-passed through the clarifier. 
The lubricating oil is passed through a heater 
before entering the clarifier to facilitate puri- 
fication, especially during cold weather. A cam- 
shalt-driven Manzel mechanical lubricator sup- 
plics oil to the cylinder walls and stuffing boxes 
of the compressor unit. All moving parts of 
the De La Vergne engine are pressure lu- 
bricated. 


The laundry secures its additional power re- 
quirements; that is, beyond the capacity of the 
steam engine, from the ice plant. The follow- 
ing table gives production in kilowatt-hours 
for a typical week. It shows the load carried 

- » And now please turn to page 54 


Top, interior view of the 
laundry. Center, this De 
La Vergne Diesel, with 
built-in ammonia compres- 
sor, is the last installed and 
brings the total to twenty- 
five Diesels in service in 
American Ice Co. plants. 
The operator is adjusting 
the Pickering 3700 class iso- 
chronous governor. Bot- 
tom, shop view of the same 
engine. 
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Engine room view showing the Alco-Sulzer 1,440 hp. Diesel propulsion 
engine, right, and DeLaval, centrifugal type lube oil reclaimer, lower left. 


DIESEL TUG 


I. may be said of the Providence Steamboat 
Company that, while its name bespeaks a tradi- 
tion, its policy recognizes the economy and avail- 
ability of Diesel propulsion for its fleet of tugs 
which regularly ply the waters of Providence 
Harbor and Narragansett Bay. The Diesel tugs 
Reliance and Resolute are familiar sights in 
these waters as was the former Gaspee which 
was totally wrecked in the hurricane and tidal 
wave of September, 1938. 


By GEORGE D. CROSSLEY 


Now a new Gaspee joins this famous fleet: a 
mighty powerful and a mighty interesting tug. 
Her proud master, Captain Chace, characterizes 
the Gaspee most eloquently when he says, “She 
is every inch a tugboat.” Her all welded steel 
hull is 100 ft. long, 24 ft. beam and her draft 
is 12 ft.. Clean lines, excellent finish, unusually 
spacious quarters and meticulously planned ar- 
rangement and equipment mark this tug as 
outstanding. 


**GASPEE’’ 


The main engine is an Alco-Sulzer, solid in- 
jection, heavy duty, 2-cycle, 8-cylinder, 14 in. 
bore, 2314 in. stroke Diesel which develops 
1,440 hp. at 277 rpm. The engine is direct re- 
versing and is maneuvered on compressed ait 
supplied by a built-in compressor. And speaking 
of maneuverability, her chief engineer, H. H. 
Sargent, says she is faster than steam and every 
bit as smooth. This big engine is mounted on a 


solid bed. The attached accessories are a Picker- 
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ing, relay type, over speed governor, scavenging 
pump, Bosch force feed lubricators, and both 
fresh and salt water, plunger type pumps. A 
Weston electric revolution indicator is mounted 
on the gauge board in the upper engine room, 
with its magneto take-off on the end of the en- 


gine camshaft. 


Capacity and arrangement of fresh water tanks 
are such that cooling is ample for light harbor 
movements without operation of sea pumps and 
heat exchangers. Both jacket cooling and lube 
oil systems are fitted with Schutte & Koerting 
heat exchangers. The lube oil reclaimer is a 
De Laval, industrial type, centrifugal machine 
and a Cuno filter is fitted for continuous lube 
oil filtering. Texas “Ursa” lube oil was selected. 


Exhaust silencing is handled by a Burgess snub- 
ber, mounted in the after section of the divided 
stack. The exhaust connection is a long section 
of Atlantic 16 in. flexible tubing. The for- 
ward section of the stack serves as the intake 
passage and a hand operated valve is fitted to 
permit taking intake air from the engine room 
when desirable. A Yale I-ton chain block trolley 
hoist serves the main Diesel. Fuel oil is stored 
in two wing tanks and one athwartships tank, 
forward, having a total capacity of 23,000 gal- 
lons. From the tanks, the fuel oil is passed 
through an Elliott strainer, then through a 
Nugent filter to the day tank and thence through 


a Cuny Slter just prior to injection. 


Except for a General Electric motor and 
Westinghouse generator M-G set for operation 
om city current to supply current for refrigera- 
tion and lights at dock, all motors and genera- 
ters on the Gaspee are Electro Dynamic. The 
20 kw. shaft generator, with reversible shaft, is 
V-belted to the propeller shaft. A 100 cell Edi- 
son storage battery floats on the line. 


The auxiliary unit is a Superior, 4-cylinder, 


The “Gaspee” under “Full Ahead” dur- 
trials at Providence. 


40 hp. Diesel equipped with American Bosch 
injection and Purolator fuel filter, driving 
through a Dodge, Diamond D clutch to a 20 kw. 
generator forward, and through a Twin Disc 
clutch to a Gardner-Denver compressor and 


service pump aft. 


The Smith-Meeker switchboard was installed by 
the J. & H. Electric Co. of Providence and it is 
fitted with Weston meters. In passing, it is 
noted that both the upper and lower engine 
rooms are unusually spacious, light and airy, 
with every detail on the high side of what is 
ordinarily known as ship-shape. All piping is 


copper with sweated joints and fittings. 


The Gaspee was finished throughout by her 
owners at their dock in Providence. The trim is 


View in the upper engine room showing the 
remote engine control stand, center. Note 
Yale hoist, upper left and Weston electric 
revolution indicator on gauge board. 


solid mahogany, sawn from 3 inch plank. She 


sleeps sixteen: two in the pilot house, four in 
two wing rooms forward of the engine and eight 
in the big forecastle. All rooms are Johns Man- 
ville-insulated and soundproofed. Two wash- 
rooms aft are fitted with showers, toilets, and 
wash bowls. Hot and celd running water is 
available throughout. Steam heat in all quar- 
ters is supplied by an American Radiator boiler 
fitted with a Pierce oil burner. A big General 


Electric refrigerator is installed in the galley. 


All told, the Gaspee leaves little, if anything, 
to be desired in tugboat design. She is built and 
equipped for heavy duty service. It is litthe won- 
der that her officers and crew are prouder and 
more enthusiastic than any this writer has met 


in many a day. 


View looking aft in upper engine room, showing the Smith- 


Meeker switchboard on which are mounted Weston Meters. 
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View looking down on the Gray 
Marine General Motors Diesel 
engine installed in the stern of 
the new power life boats built 
for passenger and cargo liners of 
the United States Maritime Com- 
mission. Smallness and compact- 
ness is essential in such installa- 
tions. 


View showing the first of the new 
power life boats, just launched at 
a Newark, N. J. shipyard, now 
required by the United States 
Maritime Commission on certain 
of its new passenger and cargo 


ships. 


requirements provide that 
at least one power life boat must be carried 
hereafter by each government-built merchant 
ship of certain classes and Diesels have been 
selected because of their reliability, greater 
cruising range and the absence of fire hazard. 
The first of these new life boats is powered by 
a one-cylinder two-cycle Gray Marine General 
Motors Diesel with a 1.6:1 reduction gear. 
Use of the new power life boats is expected to 
help make Uncle Sam’s new merchant marine 


fleet the safest in the world. 


In case of disaster, it will be the function of 
the one power life boat on each ship to pick up 
the other life boats, which are hand propelled, 
and take them in tow. Each of the Diesel life 
boats carries thirty gallons of fuel oil, which is 
sufficient to propel the boat, fully loaded, a 
distance of approximately 150 miles in about 
twenty-four hours. The boats also are equipped 
with two-way short wave radio communication 
off of batteries. The advantages over the old 
type life boats are numerous. With radio 
aboard, the life boat crew can continue sending 
$.0.S. signals and direct ships searching for 
survivors. With sufficient power to tow other 
life boats, with any kind of luck, the survivors 


can all be kept in one group. 


The new life boat, one of three built by the 
Welin-Davit & Boat Corporation, is 26 ft. long, 
8 ft., four inch beam, and has a capacity of 
twenty-six persons. The new Maritime Com- 
mission ships which will carry these Diesel- 
equipped life boats are the Del Orleans, Del 
Brazil, and Del Argentino being built for the 
Delta Line of Mississippi Shipping Company 
to run between New Orleans and South Ameri- 
can ports. 


The new Maritime Commission ships on which 
power life boats now are required vary in 
length from 416 to 723 feet, with gross tonnage 
of 6,800 to 27,000 tons. They average 500 fect 
and 8,000 tons. To date, the Maritime Com- 
mission has authorized the construction of more 
than 140 vessels, involving a total expenditure 
of more than $345,000,000. Total merchan: 
ship construction under way January | of this 
year had topped the million ton mark, and the 
Commission's long range program contemplates 
the building of some 500 new ships over 

period of ten years. 
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AUTOMATIC VARIABLE SPEED 
DIESEL ELECTRIC PLANTS 


Tine is nothing new about variable speed, 
constant voltage, direct current generating 
equipment, which has long been standard on 
railroad and marine service where varying 
speed was necessary. On stationary application, 
however, precedent called for constant opera- 
tion for the probable reason that there would be 
no particular advantage in varying the speed 
of most prime movers such as the steam engine 


and turbine. 


But the modern, higher speed Diesel engine is 
inherently a variable speed prime mover and 
there t¢ every advantage in variable speed opera- 
tion, particularly with changing load condi- 
tions calling for relatively high peak demands of 
short duration, which the average electric 
power problem presents. Higher operating 
efficiency and lower maintenance costs are ob- 


*Thermal Engineering Co., Boston, Mass. 


By GEORGE B. BAILEY* 


vious results to be obtained, and higher peak 
speed ratings to take care of the intermittent 


high demands become practical. 


It remained for the Thermal Engineering Com- 
pany to combine these valuable characteristics 
of the higher speed Diesel engine and the 
direct current generator in two recent installa- 
tions by means of their Tecomatic system of 
control, which lent itself perfectly to the 


problem. 


In any Diesel installation where the output is 
to be controlled, it is necessary to have a con- 
tinuous indication of the torque being exerted 
by the engine. Since there is a direct relation- 
ship between the exhaust temperature and 
amount of fuel consumed, it is evident that an 


exhaust temperature record would give a “slow 
motion picture” of the work being done by the 


engine. In any system of control a delayed 


The single unit, automatic variable speed generating plant using Hercules 
Diesel engine and Star generator connected through a Morse flexible coupling. 


il 


action is necessary: one that will not respond 
to all the violent fluctuations of the electrical 
circuit. The exhaust temperature gives an 
average of these fluctuations and this, in the 
Tecomatic control, operates through a recorder 
controller to actuate the engine governor mech- 


anism. 


The single variable speed unit illustrated is 
installed in a large garage with four and a 
half acres of floor space where there is a mini- 
mum day load of about 10 kw. There are no ele- 
vators in this building, but there are two air 
compressor motors and a motor generator weld- 
ing set that makes the electrical load very 
unstable. The Diesel engine used is a six- 
cylinder 334 x 414 in. Hercules direct connected 
through a Morse flexible coupling to a Star 230 
volt direct current generator. This is bridged 


by a 71% kw. balancer set to provide for the 


a 

a 


110 volt lighting circuits. The engine has a 
dynamometer rating at 1000 rpm. of 37 hp. and 
at 2000 rpm., 75 hp.; the generator has a capa- 
city of 20 and 40 kw. at these respective speeds. 
During the winter, when the load is relatively 
heavy, the engine operates at about 1200 to 
1400 rpm. during the day, with a gradual in- 
crease in speed from 4:00 to 6:00 p.m. This 
peak load remains on for about two hours and 
gradually falls during the night. This is re- 
flected in the exhaust temperature chart Fig. 1. 
The variable speed or capacity of this plant is 
accomplished by the Tecomatic recorder con- 
troller which changes the pressure on an air 
motor mechanism attached to the Bosch vacuum 
governor on the engine. A change in exhaust 
temperature automatically changes the speed 


of the engine and the capacity of the plant. 


The cooling water is transferred through a 
Taco heat exchanger to a 750 gallon hot water 
storage tank, and this is used for service hot 
water about the garage. Constant voltage is 
maintained at all speeds through a Safety Car 
Heating carbon pile voltage regulator in the 


shunt field circuit. 


An unusual feature of this installation is that 
the power plant is located on the top floor of 
the garage. This location was selected to be 
near the service department. The fuel oil is 
stored in two 275 gal. tanks on the street floor 
and is pumped automatically to a 30 gal. day 
tank adjacent to the engine. Another ad- 
vantage of this location on the top floor is that 
it allows the exhaust to be carried directly 
through the roof. This exhaust is equipped 
with a Burgess snubber. Due to the high fre- 
quency of the pulsations and the action of the 
snubber, the sound of the exhaust is hardly 
noticeable on the roof. ‘The engine and gen- 
erator, when operated at speeds in excess of 
1000 rpm., show practically no vibration and 


none is carried into the building structure. 


This plant was put in operaton in the Spring 
of 1939 and has been operating on a 24-hour 
basis since that time. When it is necessary 
to shut down to change the oil, clean the fil- 
ters and make minor adjustments and repairs, 
a double-throw switch connects the load to the 


outside power. 


The-two unit, automatic variable speed generating plant using Hercules Diesels 
driving Star generators through Morse flexible couplings. The governor adjust- 
ing mechanism shows in this view, also Burgess exhaust Snubbers upper right. 


Another recent installation is in a large insti- 
tution in Boston that covers a whole city block. 
Here there is a steam plant with two boilers 
and two 50 kw., 115 volt D.C. steam engine- 
driven generators. This plant was quite old 
and needed a general overhauling. The load 
was variable between 5 and 75 kw. The opera- 
tion of the steam plant throughout the summer 
with a 5 or 10 per cent load factor and without 
much use for the exhaust steam was very un- 
profiable. There was no connection to outside 


power. 


It was decided to install a Diesel plant to 
operate for the present during those months 
when no steam was required for heating pur- 
poses. For economical operation, units of the 
Diesel plant had to be small enough to carry 
the 3 kw. load during the night, yet large 
enough to take the early morning load which 
comes on quickly. Therefore, two units of the 
same size as the garage unit, with full automatic 


control was decided upon. 


With two units the problem becomes slightly 
more complicated because arrangements have 
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This view of the two-unit plant shows the general arrangements of switch- 


board, air compressor, starting batteries, and Diesel generator sets. 
Simplicity and neatness is a feature of these fully automatic plants. 


to be made not only for variable speed, con- 
stant operation of one unit, but for the auto- 
matic starting and stopping of the adjacent 
unit. This is, however, again quite easily accom- 
plished by means of the Tecomatic exhaust tem- 
perature controller which automatically starts 
up the second unit as required, dropping its 
generator across the line by means of a mag- 
netic contactor. The normal running speed of 
the engines is maintained at about 1000 rpm. 
The exhaust temperature of the leading engine, 
in this case, instead of controlling its own gov- 
ernor, controls that of the adjacent engine. The 
exhaust temperature of this engine, in turn, con- 
trols the governor of the leading engine. 
Switches are provided so that either engine can 
lead; either engine can control its own gov- 
ernor or the Diesel plant can be controlled 
from the steam plant which is located some 


distance away. 


Referring to the chart, Fig. 2, which is a typi- 
cal daily record of the exhaust of the two en- 
gines, it will be noted that the leading engine 
has an exhaust temperature throughout the 
night of 300°, which represents a load of about 
3 kw. As the load increases in the morning, 
there is a corresponding rise in the exhaust 
temperature of that engine. This unit could 


take a load of about 15 kw. at this speed. When 
the exhaust temperature reaches 600° at 6:15 
a.m., the following engine through the Teco- 
matic recorder controller, starts and takes over 
the balance of the load. Here, again, it is to 
be noted that with the Tecomatic system on 
both direct current and alternating current 
applications, precedent is broken in that no 
attempt is made to divide the load between the 
prime movers in operation. Rather, each unit 
as it is brought on the line is loaded up to the 
point of maximum efficiency with its load then 
remaining constant, and the last engine on the 
line takes all of the variation in the load. 
In this particular case, at 8:00 p.m. the exhaust 
temperature of the following unit reached 700° 
and at this point the exhaust temperature of 
the following engine increased the governor 
setting of the leading engine, with the result 
that both engines gradually increased in speed, 
with the speed keeping just ahead of the on- 
coming load. The engines were then both 
operating practically at constant torque, assum- 
ing any increase in the load by an increase in 
speed. This gives the plant maximum flexi- 
bility, for the load varies between 3 and 60 kw. 
This results in a relatively poor overall load fac- 
tor, and yet an average of almost 10 kwh. per 


gal. of fuel oil is obtained. 


The Tecomatic two-unit switchboard 
carries the automatic exhaust tempera- 
ture recorder-controller and meters. 


The equipment in this plant is almost identical 
with that at North Terminal Garage Company 
except that these units are for 110 volt D.C. 
and, of course, no balancer set is required. 


The performance of these two installations 
opens a new field for Diesel motive power: the 
number of units under control could be ex- 
tended indefinitely. This type of plant has the 
advantage of low first cost, combined with a 
high operating efficiency at a very low demand, 
along with automatic control which limits the 
necessity of attention other than a routine 
daily inspection schedule. The exhaust tem- 
perature records give an accurate daily operating 
log of each engine, which is extremely important 
to the man in charge, giving him a clear pic- 


ture of just how his plant is performing. 


Results obtained in these installations, along 
with many other installations made by the 
Thermal Engineering Company in the alter- 
nating current field, indicate that the modern 
Diesel engine lends itself perfectly to auto- 
matic control. There is every indication that 
automatic control will play a very important 


part in the future application of the Diesel 


engine to all power problems. 
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DIESEL TUGS 


FOR THE 


wo all-steel Diesel tugboats, which were 
familiar sights in the New Orleans shipping 
area, have been acquired by the United States 
Government recently for use in the Panama 
Canal, and the manner of their voyaging has 
been much out of the ordinary. Generally, 
tug-boats do the work. On this occasion, they 


were leisurely passengers. 


Considerable equipment has recently been con- 
tracted for by the Canal Commission. Included 
in these purchasings was a pair of sizeable 
steel barges, Number 109 and Number 110, 
each measuring 110’ x 30’ x 7’ 4”, for the U. S. 
Quartermaster Department, Panama Canal, and 
built by the Equitable Equipment Company of 
New Orleans at their Madisonville, Louisiana, 
yards. These barges, both of all-steel arc-welded 
construction throughout and conforming to the 
fullest specifications of the American Bureau 
of Shipping, would necessarily have to be 


towed to their destination. 


To minimize fuel and personnel expenses of 


By WARREN GLEASON 


transportation of tugs and barges, consolidation 
of the jobs was decided upon. The two tugs 
were picked up with derricks by the Terence 
Smith and Son Company of New Orleans and 
loaded upon one of the barges and the com- 
plete tow to Panama was undertaken by the W. 
G. Coyle Company, also of New Orleans, ar- 


riving in Panama on April 3rd. 


Donnie S. is an all-steel, arc-welded vessel, meas- 
uring 57 ft. in length by 14 ft. 8 in. beam with 
a draft of 6 ft.; her equipment is very com- 
plete, including Electro Pneumatic wheelhouse 
control, U. S. light plant, Exide batteries, an 
auxiliary Curtis air compressor and a neatly 


equipped galley with a Butane gas stove. 


Her propulsion engine is a direct-reversible 
Washington Diesel, Marine Model 5-R 125, of 
five cylinders, 9 in. bore by 1214 in. stroke, 
developing 150 hp. at 400 rpm. with a maxi- 
mum output of 200 hp. at 514 rpm., handling a 
propeller of 54 in. diameter by 34 in. pitch. 


Gauges are Marsh manufacture. Other prin- 


PANAMA CANAL 


cipal accessories are Washington built-in, in- 
cluding common-rail fuel injection, air com- 
pressor, double lubricating pump, bronze water- 
circulating pump, fuel service pump and plun- 
ger-type bilge pump. Cooling system is of the 
simple open type, using outside flotation water, 
with plenty of large clean-out plates in mani- 


folds, heads and blocks for removal of silt. 


The all-welded, stream- 
lined superstructure of 
the “Davie” not only 
gives her a sleek, mod- 
ernappearance but 
greatly reduces wind re- 
sistance. She is powered 
with an Atlas 160 hp. 
Diesel. 


The entire consignment 
of two tugs and two 
new steel barges was 
grouped in this fashion 
and towed from New 
Orleans to Panama. 
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The “Donnie S” gave good 
account of herself in Gulf 
of Mexico waters before 
acquisition of her by the 
U. Government for Pan- 
ama Canal service. 


A shop view of the 5 cyl- 
inder Washington Diesel 
main engine before instal- 
lation in the “Donnie S.” 


The whole design of this Washington Diesel 
is aimed at long life and simplicity of opera- 
tion and upkeep. One feature in particular 
interests practical tug-boat men: due to the 
large and convenient handhole plates, the con- 
necting rod and piston assembly may be re- 
moved from the cylinders without removing 
cylinder heads. This permits designing of the 
machinery compartment without excessive head- 
room. The value of this design is quite ob- 
vious: with a low-ceiled engine room, the pilot 
of the tug is favored with a much clearer and 


less obstructed view of his towing-lines. 


This Washington Diesel of the Donnie S. has 
proved its worth in hard service since the 
launching of the tug in 1939. The other tug 
of this unnusual marine parade, the all-steel 
streamlined Davie with her glistening black 
enamel and aluminum finish, commands atten- 


~ 


tion in any company for the sheer beauty of 
her design; and her performance has equalled 


her appearance. 


Dimensions are 59 ft. overall length, a beam 
of 15 ft. 5 in., draft at stern of 5 ft. 6 in. and 
4 ft. 6 in. at the bow. The hull is full moulded 
and is designed for comparatively shallow draft 
towing. ‘To increase hull and propellor efh- 
ciency, however, in available deeper water, fore 
and aft peak tanks were made integral parts 
of the hull and by a complete pumping and 
piping system, the draft may be increased and 
regulated almost instantly. 


The power of the Davie is an Atlas Imperial 
Diesel, direct reversing, of 160 hp. at 325 rpm. 
turning a 4% in. diameter propellor shaft 
with a 56” x 34” wheel. The motor carries 
the customary built-in Atlas accessories, with 
the Atlas common-rail type fuel injection, and 
an additional auxiliary Atlas air compressor. 
Other equipment includes a Delco generating 
set of 32 volts, a 25-cell Edison battery of 225 
amp. capacity, a completely outfitted galley 
with refrigerator, coal stove, built-in cabinets 
and the most modern of marine plumbing 
fixtures. 


Pertinently, it might be mentioned that the 
United States Government does not buy four- 
year old tugboats which are unable to present 
specific records of excellent, economical and 
efficient performance of hull and power plant. 


€ 
q 
? ‘ 4 

only 
10d- 

| 


The Buda-Guiberson Aviation Diesel on test 


Tix Buda Company has recently completed 
an important addition to its plant facilities at 
Harvey, Ill., by erecting a new fully air-condi- 
tioned plant in which to build the Guiberson 
Radial Diesel engine. Production 
started on this light-weight Diesel airplane 
engine. It is a conventional type, a nine cylin- 


has now 


der radial air-cooled unit, with a continuous 
output rating of 310 hp. at 2150 rpm. 


The Guiberson Diesel has completed its fifty 
hour full throttle Civil Aeronautics Authority 
The en- 


gine is really light-weight — approximately two 


tests and earned its A.T.C. rating. 


pounds per horsepower, which means it is but 
slightly heavier (some 6 Ibs.) than its gasoline 


engine counterpart. 


As stated in our Diesel Aviation article on 
pages 30 and 31 of this issue, this Buda-Guiber- 
son Aviation Diesel was installed in a Stinson 
plane and has been demonstrated in Washing- 
ton, New York, Chicago, Cleveland, Dallas, and 
other cities. Each time it aroused a tremen- 
dous amount of interest. It has proven itself 
extremely economical in flight; for instance, 
the fuel cost from Dallas to Washington, via 


Birmingham, was but $11.05 against some 


Part of the splendidly-equipped machine 
shop at the new Buda aviation engine 
plant. These are all new, single purpose 
machines. 


in the new Buda air-cooled aviation engine plant. 


$45.00 for a gasoline-powered ship of the same 
general type and specifications. 


The Buda Company, in its new and splendidly 
equipped Diesel Aviation factory, is manufac- 
turing this engine with parts which are 90 per 
cent interchangeable with similar radial type 
engines now used in operating light-weight 
Army tanks and other mobile equipment. In 
excess of 100 of these Guiberson Diesels, prac- 
tically duplicates of the units now being built 
by Buda, are owned by the Army. 


Lower fuel consumption, elimination of the 


BUDA 


STARTS 


PRODUCTION 


ON NEW 
AVIATION 
DIESEL 


By GEORGE D. CROSSLEY 


ever-present fire hazard, the ability of the Buda- 
Guiberson Diesel to maintain a greater per- 
centage of its power at high altitudes — all these 
go to make this new Diesel Aviation engine a 
real contribution to the art of making flying 
safer and less costly. The one item of more 
power at high altitudes is tremendously impor- 
Tests show that at high altitudes this 
engine will maintain about 75 per cent of its 


tant. 


rated power, against about 50 per cent of its 
gasoline engine counterpart. Thus, airships 
equipped with Buda-Guiberson Diesels will 


have a substantially higher ceiling than com- 


parable gasoline jobs. 


‘tars 


CUMMINS ENGINE COMP 


~ Cummins Dependable Diesels 


Power demand of the world’s largest brooder manufacturer, Makomb 
Steel Products, Macomb, Illinois, is apt to double from day to day 
or month to month. 

With four duplicate 50 KW Cummins Diesel generators instead 
of a single large unit, they get the maximum in power flexibility . . . 
a practical economy by operating only as many units as the power 
load demands. In addition, the burden of a power line’s “readiness 
to serve” charge and the high energy rate for low consumption is 
eliminated. @ If your power demand is steadily growing or if it fluc- 
tuates widely, consider the value and economy of duplicate small 
Cummins Diesel generators. Every day, bankable savings are demon- 
strated by hundreds of applications. Cummins Engine Company, 
2316 Wilson Street, Columbus, Indiana. 


Three of the four duplicate Cummins Diesel gen- These two 50 KW Cummins 
erators owned by Makomb Steel Products Company. Diesel generating sets owned 
Power now costs less than $.007 per KW. 9 KWH _ by Novelly Fabrics Corpo- 
is averaged per gallon of 5%¢ fuel. Average power line ration, at Shamokin, Penn- 
cost was approximately $.023 per KWH. Peak loads to sylvania, save $.0285 per 


200 KW. In one day alone, when 2500 KWH were Vv KW... up to $131.10 


generated, more than $40 was saved. per week, 
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NEW COMPANY FORMED TO 
OFFER STANDARDIZED DIESEL 
ELECTRIC GENERATING UNITS 


[ comes to us of the 
formation of the International Diesel Electric 
Company, Inc., with an imposing directorate, 
to engage in the business of designing, manu- 
facturing and installing Diesel electric gener- 
ating plants under patents and inventions 
which the company either owns or has exclusive 


rights to use. 


The officers of this new company are: President, 
James R. Sheldon; Vice President and Chief 
Engineer, Chester F. Strong; Vice President in 
Charge of Sales, Williard G. Triest; Secretary 
and Treasurer, John W. Montgomery; Assist- 
ant Secretary and Assistant Treasurer, John M. 
Andrews, Jr. 


It is noted that in the Diesel field Murray and 
Flood, Inc., has been associated in the develop- 
ment of the Lanova Combustion System under 


a supervisory management contract they have 


Lube oil for these two Worthington Diesels at the 
Anita, Iowa, Power Plant, is maintained by a Model-C 
Hilco Oil Reclaimer, operating on a continuous basis. 


A Modern Oil Purifier 


THE HILCO OIL 
RECLAIMER ... 


A SINGLE, COMPACT UNIT FOR CONTINUOUS-COMPLETE OIL PURIFYING 
Your Engines Demand It . .. Zhe HILCO Does It 


The Hilco produces an oil that is equal in every respect to new original 
oil, because it removes the last traces of solid matter, fuel dilution, moisture, 
sludges, gums, carbon; and acidity and color compare favorably with that 


of new oil. 


Hilco Oil Reclaimers are being direct-connected to the lubricating system 
of one or more engines to remove contamination as fast as it is formed; 
thereby keeping the lubricating oil and the internal mechanism of the 
engines clean at all times. This, of course, eliminates periodic cleaning of the 


oil and draining of the engines. 


Write for our new free bulletin ‘‘Is Your Engine Invest- 
ment Protected?’’ See what other operators are doing 
to reduce engine operating and maintenance costs. 


THE HILLIARD CORPORATION 
122 ‘WEST STREET, ELMIRA, YORK 
IN CANADA: GLEESON & LEAHY, 339 QUEEN STREET, OTTAWA 


with the Lanova Corporation, and have been 
instrumental in obtaining a number of licenses 
with such companies as the Buda Company 
Mack Trucks, Inc., Chrysler Corporation, Atlas 
Imperial Diesel Engine Company, Kohler Com 
pany, Stover Manufacturing & Engine Company 
as well as with the U. S. Navy. 


The Vice President, Chester F. Strong, has been 
established in the engineering profession for 
the past thirty-five years. During this period 
he has specialized in electric generating plants 
and has developed and obtained many patents 
in this field. 


The International Diesel Electric Company, 
Inc. will at present concentrate on standard 
ized units of 10, 20, 35 and 55 kw. using mul- 
tiples of these units to meet larger load require- 
ments and incorporating full automatic con- 
trol, under the Strong patents, to achieve 
proper load balancing on the various units and 


to minimize attendant labor. 


Our best wishes for success go out to the Inter- 
national Diesel Electric Company as it enters 
this broad and fertile field. 


NEW FILTER DELIVERS OIL- 
FREE AIR FOR CONTROL 
SYSTEMS AND DELICATE 
APPARATUS 


Tu: new Model AAPHS Protectomotor Air 
Filter, recently announced by the Staynew Filter 
Corp., Rochester, N. Y., is primarily designed 
for the complete removal of the slightest traces 
of oil from compressed air lines and for the 


prevention of passage of moisture, as well «5 
dust, dirt, pipe scale, or other foreign mattr 
commonly found in pipe lines for air supp!) . 


The main feature of the new filter is a seri¢s 
of discs as shown in the illustration, possessin ; 


a large absorption area plus unusual filtering 


exc 
| am 
| Th 
| po 
con 
| Th 
| the 
| Ne 
is 
| sin 
| (8) 
4 wil 
| 
str 
Lt 
ar 
\ 
| 
ce 
| D 
| 
re 
| te 
hi 
in 
4 


ave been 


f licenses 
company 
ion, Atlas 
ler Com 
sompany 


has been 
ssion for 
is period 
ig plants 
ly patents 


lompany, 
standard 
sing mul- 
require- 
atic con- 
achieve 


and 


he Inter- 
it enters 


10tor Air 
ew Filter 
designed 
est traces 
| for the 


well 
1 
suppl . 


a serics 
ISSESSIN 


filtering 


eluciency. These discs are made of Feltex, an 
exclusive felt-like material used in most Staynew 


and Protectomotor air filters. 


The Feltex discs are carried on a tube com- 
posed of an inner liner of perforated metal 
covered with a fine bronze wire mesh screen. 
Thus tube (4) helps to drain oil removed from 
the air to the bottom of the filter shell. (6) 
Notice that the lower portion of the filter shell 
is easily removed for inspection or cleaning by 
simply loosening the nuts on the swing bolts 
(8). (The new filter may also be purchased 
with standard bolted head.) Additional con- 
struction details to be noted are the deflector 
cup (2), which precipitates most oil and other 
foreign matter to the sides of the shell by cen- 
trifugal force; intake pipe (1); outlet (5); 
drain cock (7). Direction of air travel is in- 
dicated by arrows. 


NEW PENFLEX BULLETIN 


Pp ENNSYLVANIA Flexible Metallic Tub- 
ing Co. has issued Bulletin No. 90 describing a 
new development known as Penflex Weld high 
pressure all-metal tubing. This new product, 
with standard braiding, is illustrated below. 


The new bulletin, now ready for distribution, 
offers complete information on dimensions, fit- 
tings, and applications. Readers of Di&seL 
Procress who are interested may secure a copy 
of Bulletin No. 90 by writing direct to Pennsyl- 
vania Flexible Metallic Tubing Co., 72nd Street 
and Powers Lane, Philadelphia, Pa. 


TEXACO ANNOUNCES NEW TYPE 
LUBE OIL FOR AUTOMOTIVE 
DIESELS 


= as Texaco 303 Motor Oil, Tex- 
aco’s new product was developed to overcome 
certain difficulties in heavy-duty Automotive 
Diesel and gasoline engines. The essential 
‘rouble, said to have been overcome in actual 
eld operating tests, is the clogging of filters, 
-creens, and oil lines. This lube oil has also 
shown good results in prevention of bearing cor- 
rosion, and in endurance under high speeds, 
temperatures, and pressures encountered in 
heavy-duty automotive service. 


The Texas Company is rapidly preparing to 
inake Texaco 303 Motor Oil available through- 
out the United States. 


ANITA, IOWA 
Another Municipal 


Diesel Plant that 
pays its own way 
Is Alnor Pyrometer equipped ... 


Wy nanaran you see a Diesel plant which must give maximum re- 
turns on the investment, you will almost surely find the Diesels 


equipped and protected with exhaust pyrometers. 


The Anita, Iowa, municipal light and power plant, for which Stanley 
Engineering Co., Muscatine, Iowa, was consulting engineers, was 
financed by bonds payable solely and only from the net earnings of the 
system. It goes without saying that the Diesels must operate at all 
times at top-notch efficiency. 

To obtain highest efficiency and economy, both Diesels in the Anita 
plant are served by an “Alnor” rectangular Pyrometer as will be seen 
on the control panel shown above. 

These engines are Worthington, four cycle, 360 rpm., 13% x17%” 
Diesels. One is a three cylinder 250 hp. engine, the other a four cylinder 
330 hp. engine. 

It will pay you to learn more about the advantages of using Alnor 
Exhaust Pyrometers. 


Write for catalog. 


Do Guess 

423 NORTH LaSALLE STREET, CHICAGO, ILLINOIS 
MANUFACTURERS OF “ALNOR” AND PRICE INSTRUMENTS 

PRODUCTS OF 40 YEARS’ EXPERIENCE 


Minors lasting Laboratories lnc 
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CRANE ANNOUNCES NEW LINE 
OF SMALL STEEL VALVES 


4 HE latest development in the field of small 
steel valves for steam and oil services is a new 


line just announced by Crane Company. 


To satisfy all service requirements to which 
such valves may be subjected, this new line in- 
cludes gates, globes, angles, and checks in sizes 
14 to 2-inch, inclusive, and embodies both in-. 
side screw and O. S. & Y. construction, union 
and bolted bonnets, screwed, socket weld, and 


flanged ends. In all, there are 176 valves of 


the types mentioned Each type of valve was 
given individual attention from start to finish, 
which resulted in an entirely new line of valves 
including the following: Gate Valves made of 
cast steel with O. S. & Y construction; Globe 
and Angle Valves made of forged steel in two 
types: Inside screw and O. S. & Y. construction, 
and Check Valves made in two types: the hori- 
zontal pattern in forged steel, and the vertical 


ball pattern in cast steel. 


It will be noted from the accompanying illus- 
tration that these valves are unusually compact 
and rugged. Some are forged; some are cast. 


STEEL VALWE 


A COMPLETE LINE 
FOR POWER PIPING 


We'll gladly send you an illustrated catalog describing the many 
new and outstanding advantages of this new line of Crane 
Valves for high pressure services. Write today—use the coupon. 


Fi 
| Without obligation, please send me a catalog on the 
| new line of Crane Small Steel Valves. 


CRANE CO., GENERAL OFFICES: 


ge 836 S. MICHIGAN AVE., CHICAGO 
VALVES © FITTINGS «© PIPE 
PLUMBING e HEATING? PUMPS 


| CRANE CO. 
836 S. Michigan Ave., Chicago, Illinois 
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NATION-WIDE SERVICE THROUGH BRANCHES AND WHOLESALERS IN ALL MARKETS 


The forged valves are pounded out of billets 
made to conform to the requirements of 
A.S.T.M. Specification A-105, Class 11. Bodies 
are bored and threaded on new machines espe- 
cially built for the purpose. 


An illustrated booklet describing these new 
valves in detail will be ready for distribution 
early in June. The Crane Co., 836 So. Michi- 
gan Ave., Chicago, Illinois, will be glad to fur- 
nish copies of this booklet to readers of Dieser 
PROGRESS. 


CORRECTION PLEASE 


N the article on Centerville, Maryland, 
which appeared in our May issue, we stated that 
the engine jacket cooling water is circulated 
through a Marley coil, whereas this is an at- 
mospheric tube heat exchanger designed and 
built by the Cooling Tower Company, Inc. Our 


apologies to all concerned. 


AMERICAN ICE COMPANY 
Continued from page 41 


by the various generating units as well as the 


energy furnished the laundry. 


De La 

Steam Vergne 

Day Engine Diesel 
Monday ..... 2900 
Tuesday ..... oe 3100 
Wednesday ....... .. 3707 3500 
2944 3000 
3032 2210 


Not only is the Diesel exhaust heat utilized to 
the utmost in the operation of the laundry, but 
the company has taken a particularly interesting 
advantage of its location to profitably dispose of 
steam from the laundry. The Long Island City 
yards of the Pennsylvania Railroad, adjacent to 
the Knickerbocker plant, are used for the 
storage of passenger cars. Last winter the com- 
pany furnished more than 10,000,000 Ibs. of 
steam to heat these cars before their run to the 


Pennsylvania Station in New York City. 


The De La Vergne installation has met every 
expectation and the savings secured will pay 
off the capital investment, including interest 
and depreciation, in about 314 years. 
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NEW UNIVERSAL EXHAUST 
SILENCER 


a Maxim Silencer Company of Hartford, 
Connecticut, announces the development of two 
new Universal Exhaust Silencers, the MUC and 
the new and improved MUI. 


The MUC embodies the same basic design and 
is intended for the same general applications 
as the improved MUI. It has been specifically 
developed to fill the need for a more compact 
silencer unit of this type at a lower price. Both 
the MUC and the MUI follow the Maxim 
theory of silencer design which prevents the 
creation of sound waves and pulsation waves as 
opposed to silencing them after they are created. 


The new and improved MUI Universal Exhaust 
Silencer, built for use as an exhaust silencer on 
two and four cycle internal combustion en- 
gines and giving a high degree of silencing 
efficiency, is particularly adaptable to installa- 
tions in business buildings, apartments or in 
residential districts where maximum noise at- 
tenuation is of primary importance. Both of 
these new silencers are also applicable to all 


types of marine installations. 


NEW HIGH CAPACITY FUEL 
FILTER 


Ay average filtering cost of $.008 per 1,000 
gallons is claimed for a new 28-tube Fulflo Fil- 
ter, handling Nos. 1, 2, and 3 furnace fuel and 
Diese! fuel oil. Announced by the Commercial 
Filters Corporation, this fuel filter is designed 
to remove water, dirt, tank scale and gummy 


residues. 


28-tube Fulflo Filter with cover removed. Drain 
cock is for water sump. 


The filter has a capacity up to 225 gallons per 
minute and has an average life (based on No. 3 
fucl oil at 35 Ibs. pressure) of 1,120,000 gallons 


before replacement of tubes becomes neces- 
sary. (Rate of flow and tube life depend on 
viscosity and type and amount of impurity in 
suspension.) It is of steel construction; di- 
ameter 23 in.; height 3214 in.; 3 in. I.P.S. con- 
nections. Tube dimensions are 214” x 8”. It is 
designed for operating pressures up to 100 Ibs. 
per sq. in. A drain valve is provided for the 
water sump. 


Renewal of the Honeycomb filter tubes is quick 


and convenient: The filter cover is removed, 
the old tubes lifted out, and new ones inserted. 


Larger or smaller models of this filter can be 
furnished according to capacity requirements. 
Filters are also supplied for continuous and 
batch filtration of a wide range of non-corrosive 
liquids. 

For full information, write Commercial Filters 
Corporation, 22 Macallen Street, Boston, Mass. 


SERVICE PROVED Lubricants 
Assure Dependable Performance 


Trick oils may look impressive in short 
demonstrations, but if you want Diesel 
oils that will give dependable, consistent 
performance—every day—every week — 
every month — you will want an oil that 
has proved its worth. Not an experimental 
oil but one that has been service proved — 
a Cities Service oil, engineered for the job. 


Experience has shown that no one oil will 
prove most effective and economical for a 


® 
CITIES 


given make of engine under all conditions 
of operation. Such factors as power out- 
put, crankcase oil temperatures, etc., may 
as often as not make the use of a cheap oil 
expensive and an expensive oil cheap. Let 
one of our lubrication engineers tell you 
why — and prove it on your own equip- 
ment. Mail the coupon to us or write us 
on your own letterhead. 


In any event you will benefit from reading 
a copy of our new booklet on “Diesel 
Engine Lubrication.” Sent free to any 
user of Diesel engine oil. 


ERVI 


iICANTS 


LUBR 


CITIES SERVICE OIL CoO. 
SIXTY WALL TOWER—ROOM 1626E, NEW YORK, N. Y. 


Please send me information concerning your En- 
gineers’ Lubrication Service 


Please send me a copy of your free folder “Diesel 
Engine Lubrication” 


Name 


Firm Name 


Business Address City 
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NEW MODEL BURGESS TELE- 
PHONE BOOTH FOR NOISY 
FACTORIES 


A NEW model of the Burgess Acoustical 
Telephone Booth, replacing the old Model 201 
booth, was recently announced by the Burgess 
Battery Company, Acoustic Division, Dept. NR, 
500 W. Huron Street, Chicago. The new Model 
204 booth is designed to provide a zone of quiet 
for telephones used in factories, power houses, 
and other noisy industrial locations. 


The new model, like other Burgess acoustical 
booths, has no doors. It is lined with a heavy 
layer of sound absorbing material protected by 
perforated steel facing developed by the Bur- 
gess Laboratories. Owing to its patented acous- 


tical construction, factory noises and disturb- 
ances are absorbed so completely by the lining 
that telephone calls can be made without inter- 
ruption from factory noises. Conversations in 
ordinary tones are not heard outside the booth, 
thus assuring privacy. Added advantages are 
ample ventilation, due to its open construction, 


and freedom from door troubles. 


The Model 204 booth is made of heavy gauge, 
black finished steel for exterior walls. Interior 
walls are finished in gray. It is furnished com- 
plete with metal shelf for telephone, a small 
panel for the ringer box, and pull-chain over- 
head light. 


Overall dimensions — height 7934 in.; width 31 
in.; and depth 38 in. Front opening — 24 in. 
wide, 76 in. high. Net weight approximately 
275 Ibs. Illustrated booklet will be sent on re- 
quest. 


DASSO—TREASURY SECRETARY 


oe AVID DASSO, well-known to many of us 
in the Diesel engine industry and who repre- 
sented Sulzer Bros., Ltd., of Winterthur Switzer- 
land, in the United States for about eight years, 
in addition to which he was Vice President of 


the American Locomotive Company in charge 


of their Diesel Division for quite some time, 
recently returned to his native country Peru, 


An interesting news item comes through that 
he has been appointed Secretary of the Tres- 
ury (Ministro de Hacienda) of the Republic of 
Peru—our congratulations go out to Mr. Dasso 
and to the Republic of Peru. 


TAYLOR “HI-EFF” HYDRAULIC 
DYNAMOMETER WITH LO-SPEED 
HI-TORQUE HYDRAULIC 
PRONY BRAKES 


Hn: is illustrated a newly developed 
Taylor “Hi-Eff’ Dynamometer with “Lo-Speed”- 
“Hi-Torque” hydraulically actuated, manually 


Fluid Drive (Hydraulic Coupling) Second- 
ary Rotor and Primary Rotor. 


If a material saving in weight, and 
engine room space is desirable . . . 
If the elimination of shocks and 
torsional vibrations from engines 


to propellers and vice versa would 
be of benefit... 


If the ability to cut-in or out at 
will any one or more of the Diesel 


AMERICAN BLOWER CORP. 


HYDRAULIC COUPLING DIVISION, 6000 Russell St., Detroit, Mich. 
NEW YORK: 50 W. 40th Street, Room 601 « IN CANADA: Canadian Sirocco Co., Ltd. 


engines in multiple installations, 
without stopping the vessel, repre- 
sents an advantage .. . 


If any of these features, plus the 
high transmission efficiency of Fluid 
Drive, have a bearing on your 
problems . . . critically investigate 
Fluid Drive! Write for data. 
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operated, water cooled Prony Brakes. These 
machines were especially designed for testing 
slow speed prime movers, such as Diesel en- 
gines, mill motors, marine engines with reduced 


speed gearing, etc. 


The velvet smooth, quickly adjustable hy- 
draulic control, operates the “Hi-Torque” brake 
shoes against a Ni-Resist alloy iron drum, re- 


sulting in a smooth “true” torque scale reading. 


This exclusive “Hi-Eff’ feature may be in- 
tegrally incorporated in any one of the standard 
“Hi-Eff” hydraulic dynamometers_ responsible 
for an exceptionally wide range of speed and 


B.H.P. capacities within one machine. 


The “Lo-Speed”-“Hi-Torque” dynamometers, 
like all other Taylor dynamometers, are capable 
of operating in either direction to within 99.7 
per cent accuracy. 


Complete data may be obtained from Taylor 
Sales Company, 2330 W. Clybourn St., Mil- 
waukee, Wis. 


A. S. M. E. MEETING 


HE Oil and Gas Power Division of the 
American Society of Mechanical Engineers has 
scheduled its annual conference this year to 
be held in Asbury Park, New Jersey, in the 
Berkeley-Carteret Hotel June 19 to 22. 


A very excellent group of papers has been 
prepared by the Paper Committee and will be 
delivered by such outstanding men in the In- 
dustry as J. Bryan Sims, Superintendent of the 
Board of Public Works, Grand Haven, Mich.; 
R. \W. Bayerlein of Nordberg Manufacturing 
Co.; R. L. Boyer and T. O. Kuivinen of Cooper- 
Bessemer Corp.; Paul Shirley of General Ma- 
chinery Corp.; Russell Pyles of Clark Bros. Co.; 
W. kK. Gregory of American Air Filter Co.; J. B. 
Rather of Socony-Vacuum Oil Co.; N. L. Alison 
of the Hydraulic Coupling Division of Amer- 
ican Blower Corp., ete. 


Reservations for hotel accommodations should 
be sent through to the Berkeley-Carteret in 
Asbury Park at the earliest possible moment, 
inasmuch as attendance this year promises to 
be considerably heavier than in previous years. 


Yuine 
COMPRESSORS 
assure 


DEPENDABLE 
DIESEL STARTING 


ONLY QUINCY 
OFFERS ALL THESE FEATURES 


1. Timken Roller 5. Lynite Rods 
Bea: 


rings 
. Semi-Steel Pistons Level 


2 
mood 7. Improved Cooling 


. Cushioned Steel 8. Nickel Chrome 
Valves Castings 


NEW QUINCY COMPRESSORS are 
being furnished as standard equipment by 
leading Diesel Engine manufacturers. Also 
standard on well known Diesel Auxiliary 
Units for marine service. For intermittent 
pressures up to 500 lbs. per sq. in. All types 
of mountings. 


@ senp ror FREE BOOK 


WRITE TODAY for 
FREE New Catalog con- 
taining complete informa- 
tion on this new Quincy 
Line for Diesel Starting. 


* 


NEW YORK 


ABOVE: Model 320 
Quincy Compressor. 


LEFT: Model D-320-S 
Quincy Compressor mount- 
ed on extended base with 
both electric motor and 
gasoline engine. Change- 
able V-belt drive. 


QUINCY COMPRESSOR CoO. 
460 MAIN STREET 


QUINCY, ILLINOIS 


Branch Offices: 
CHICAGO ¢ SAN FRANCISCO 


the industry. 


types in the oil fields. 


OIL TEMPERATURE REGULATORS 
for Cooling or Heating Lubricating Oil on 
GAS, GASOLINE or DIESEL ENGINES 


Young Oil Temperature Regulators for 
application with engine jacket water 
coolers maintain an even oil tempera- 
ture under any operating conditions. 
By warming the oil in cold weather as 
well as cooling it when it is hot, these 
oil temperature control units perform 
a double function which cannot be 
accomplished by ordinary air-cooled 
oil coolers, filling a long-felt need of 


Young Oil Temperature Regulators and Engine Jacket Water Coolers are specially devel- 
oped for service in the oil fields and for applications requiring a complete installation. 
Mounting can be made at any point in the water line between the engine and the cooler. 
Young temperature control equipment is backed by one of the most comprehensive staffs 
of engineers in the country and by many years’ actual service in cooling engines of all 


Write for literature giving capacity ratings, dimensions and detailed description. 


A. R. FLOURNEY, BOX 191, BELL, CAL. 


AUTHORIZED DISTRIBUTORS FOR THE OIL INDUSTRY 
MIDWEST: HAPPY BELTING CO., TULSA, OKLAHOMA. CALIFORNIA: 


RACINE 


YOUNG RADIATOR COMPANY 
WISCONSIN, U.S.A. 
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VALVES 
Engineered for Diesels! 
JADSON MOTOR PRODUCTS CO. 


8354 WILCOX AVE. e BELL, CALIFORNIA 


| Gtee/bestos 


GASKETS 


DETROIT GASKET AND MFG. CO.- DETROIT 


OUR 78TH YEAR 


PICKERING GOVERNOR CO. 


PORTLAND, CONN. 


Latest Diesel Patents 


A description of the outstanding patented inventions on Diesel and Diesel ac. 

cessories as they are granted by the United States Patent Office. This informa- 

tion will be found a handy reference for inventors, engineers, designers and 

production men in establishing the dates of record, as well as describing the 
important Diesel inventions. 


Conducted by C. CALVERT HINES* 


2,169,658 
SILENCER FOR EXPLOSIVE ENGINES 


Frank Newton, Presidio of Monterey, Calif. 
Application June 7, 1938, Serial No. 212,373 


1 Claim. (Cl. 181—43) 
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A silencer comprising an enlarged tubular in- 
ner section open at both ends and adapted to 
be interposed in the exhaust line of an explo- 
sive engine and formed with a a of aper- 
tures, rearwardly extending deflectors overlyin 

the apertures, an outer shell having a tapere 

rear portion sealed upon the exhaust line in 


*Patent Attorney, 811 E. Street, N.W., Washington, D.C. 


Locomotives. 


S To Cut Oil Costs and 


Maintenance Expense 


@ It is again noteworthy that De LaVergne engineers— 
with 45 years of experience—use MICHIANA Filters 
on their latest engines driving Baldwin Switching 


Records show that MICHIANA Oil Filters insure more 
hours before changing oil—less engine maintenance. 


... They are engineered and 
made in types and sizes fcr 
internal combustion engines 
of all capacities. . . . Rec- 
ommendations by our en- 
gineering department will 
insure greatest economy and 
longer engine life. 
MICHIANA PRODUCTS 
CORPORATION, Michigan 
City, Indiana. 


MICHIANA 


Re-Packable Element 


OIL FILTERS 


rear of the inner tubular section, said tapered 
rear portion coacting with the exhaust pipe 
and inner tubular section in forming a gas trap, 
said shell having the front end portion flared 
outwardly and open to the atmosphere to scoop 
air into the space between the inner section and 
outer shell and into the gas trap, a plurality of 
longitudinally extending tubes disposed exte- 
riorly of the outer shell and having their front 
end portions flared, the rear ends of the tubes 
being open to the atmosphere, and rearwardly 
inclined branch pipes communicating with the 
tubes and with the gas trap, said tubes and 
branch pipes withdrawing gases from the gas 
trap by suction of air scooped into the flared 
ends of the tubes and passing across the dis- 
charge ends of the branch pipes. 


2,167,951 
OPERATION OF INTERNAL COMBUS- 
TION ENGINES 
Hermann Jinicke, Lochham, near Munich, 
Germany 
Application September 10, 1937, Serial No. 163, 
235 In Germany September 16, 1936 


12 Claims. (Cl. 60—16) 


1. The method of operating an internal com- 
bustion engine which as a rule is required to 
start under load, which comprises feeding to the 
working space of this first engine, for the pur 
pose of raising its turning moment, compressed 
gases of combustion withdrawn from the work- 
ing space of a second internal combustion en- 
gine running at higher speed and which as 4 
rule during such withdrawal does not perform 
any mechanical work, feeding fuel to the work- 
ing spaces of said first engine and coupling the 
two engines, after they have attained a suffi 
ciently high speed, with the device to be driven 
by them jointly and now operating them it 
dependently of each other. 

6. In a device of the kind described in combina- 
tion, two internal combustion engines, a device 
to be driven by and directly coupled with the 
first of said engines, means for withdrawing 
from the second engine compressed gases of 
combustion and for feeding said gases to said 
first engine, means for simultaneously feeding 
fuel to said first engine and means for arbi‘rat 
ily coupling also said second engine with the 
device to be driven. 
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NEW 
FREE BOOKLET 


describing successful, low-cost, safe 
methods for de-scaling Diesel cooling 
systems; cleaning water and steam 
side of surface condensers; de -scaling 
mechanical refrigerating equipment. 
Contains much interesting data for 
plant engineers. Write for YOUR 
copy today. No obligation. 


OAKITE PRODUCTS, INC. 
22D Thames St., New York 


CLEANING 
MATERIALS & METHODS FOR EVERY CLEANING REQUIREMENT 


-VIKING- 


AFETY CONTROLS 
for DIESEL ENGINES 
VIKING INSTRUMENTS, INC. 
STAMFORD, CONNECTICUT 


24 
DIESEL EQUIPMENT 


MARKET-PLACE 


We buy and sell. Send us your offer- 
ings. Advise us of your requirements. 
SAMPLE OFFERING 
Complete 60 h.p., 45 KVA generating 
plant. Write for price. Many others 
available. WANT 


ED 
Several Diesel engines, 100 h.p. to 


-p- 
Four great distribution and service de- 
pots; coast to coast coverage. 


Courtesy to brokers and agents. 
Address inquiries to Dept. DPR-6. 


_ DIESEL POWER & MACHINERY CO. 


= 


San Fernando Road. 


~AUFFMAN 
PRECISION BEARINGS 


BALL ® ROLLER e THRUST 
for every load, speed and duty 
NORMA-HOFFMANN BEARINGS CORP. 
Stamford, Cann. 


CHECK 
YOUR FUEL 


SUPPLY 
AT A 


GLANCE 
Write for Bulletin 


LIQUIDOMETER corp. 


36.24 SKILLMAN AVE LONG ISLAND CITY N.Y 


2,169,186 
DIESEL FUEL 
Bernard H. Shoemaker and Howard R. Batchel- 
der, Hammond, Ind., assignors to Standard 
Oil Company, Chicago, Ill., a corporation of 
Indiana 
No Drawing. Application June 30, 1937, 
Serial No. 151,180 
8 Claims. (Cl. 44—9) 
1. A high speed Diesel engine fuel comprising a 
fuel oil and a small amount of an organic com- 
pond having the general formula RSNXm in 
which R is a radical selected from the group 
consisting of alkyl and aryl radicals, X is an 
element selected from the group consisting of 
oxygen and sulful and m is a whole number 
having a value not greater than 2. 


2,170,414 
ROTARY DIESEL ENGINE 
Bernhard G. Jutting, New Brunswick, N. J. 
Application September 17, 1937, Serial No. 
164,293 
4 Claims. (Cl. 123—16) 
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2. An engine of the type described comprising 
a cylindrical casing; a plurality of equally 
spaced fuel compression-chambers formed in 
said casing; ignition means in said compression 
chambers; a pair of side plates secured to said 
casing and provided with concentric bearings; 
a shaft rotatingly mounted in said bearings; 
fuel inlets into said compression chambers; a 
plurality of expansion chambers formed in the 
interior of the casing and adjacent to the com- 
pression chambers; ports leading from the com- 
pression chambers to the expansion chambers; 
exhaust ports leading from the ends of the ex- 
pansion chambers furthest removed from the 
compression chambers; valves in the exhaust 
ports; a rotor keyed to the shaft; a plurality of 
spring-actuated vanes slidingly mounted, ra- 
dially, in the rotor; said vanes made of a width 
equal to tne width of the expansion chambers 
and adapted to move through said chambers 
and to move the rotor, as the fuel in the com- 
pression chambers is ignited and expanded be- 
hind them; a scavenging-air inlet connected 
with each fuel compression chamber; a valve 
for closing this inlet; exhaust outlets associated 
with the exhaust ports; another valve for clos- 
ing these outlets; means for opening and clos- 
ing said valves in timed relation to the rotation 
of the rotor; an air compression cylinder asso- 
ciated with each set of the fuel compression and 
expansion chambers; an opening leading from 
the expansion chamber to said cylinder; an- 
other opening leading from said cylinder to the 
fuel compression chamber; a piston associated 
with each of said cylinders; and means for re- 
ciprocating said pistons, in timed relation to 
the rotor, to compress the air exhausted from 
the expansion chamber into the fuel compres- 
sion chamber. 


The two NEW Universal Si- 
lencers shown below were de- 
veloped by MAXIM to provide 
greater flexibility in meeting an 
increasingly wide range of si- 
lencing problems in industrial 
and commercial applications. 


A NEW AND IMPROVED 
MUI UNIVERSAL SILENCER 


Built for use on in- 
ternal combustion 
engine exhausts or 
intakes, reciprocat- 
ing steam engine 
exhausts, and com- 
pressor intakes, the 
new and improved 
MU1 provides an 
exceptionally high 
degree of silencing 
efficiency, and is 
particularly appli- 
cable in  installa- 
tions where maxi- 
mum noise attenu- 
ation is desirable. 


THE NEW 
MUC UNIVERSAL SILENCE 
Embodying the —— 


same basic design 
as the improved 
MU1, but developed 
to fill the need for 
a more compact si- 
lencer at a lower 
price, the MUC 
provides an ex- 
tremely efficient 
and practical an- 
swer to a wide field 
of silencing prob- 
lems. WRITE FOR 
DETAILS. 


The MAXIM SILENCER Co. 


94 Homestead Ave. Hartford, Conn. 


SILENCERS 
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DIESEL ENGINES 
LUBRICATION 


The Model “94” Lubricator incorporates all 
the knowledge gained in our many years of 
building high grade lubricators. @ Positive 
in operation. Accurate in delivery. Con- 
venient to operate. @ Works equally well 
with any grade of oil. @ To assure positive 
lubrication, specify Manzel Lubricators when 
ordering your new Diesel. 

Write for catalog 94-B. 


MANZEL BROTHERS CO. 


275-277 Babcock St. Buffalo, N. Y. 


ELLIOTT COMPANY 


Electric Power Dept., RIDGWAY, PA. 


2,169,236 
INTERNAL COMBUSTION ENGINE 


Orville Z. Frazier, Elkhart, Ind., assignor of one- 
half to Robert Henry Frederick, Detroit, 


Mich. 


Application September 8, 1937, Serial No. 


162,913 
3 Claims. (Cl. 123—73) 


1. In an internal combustion engine, two en- 
gine units each comprising a crank case and a 
cylinder mounted on the crank case, a crank 
shaft formed with a crank in each crank case, a 
spacer interposed between the two crank cases 
and establishing clearance for said cylinders, 
and means spanned across the spacer extending 
exteriorly of the crank cases and outwardly 
from the spacer for interconnecting the crank 
cases and clamping said spacer rigidly between 
the crank cases. 


2,168,096 
TWO-STROKE ENGINE 
Josef Ehrlich, Klosterneuburg, Austria, assignor 
to Works Development Company, Limited, 
London, England 
Application December 3, 1937, Serial No. 
178,003 In Austria December 3, 1936 


4 Claims. (Cl. 123—53) 
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2. A two-stroke internal combustion engine 
comprising two power cylinders, a common com- 
bustion chamber, a piston in each of said cylin- 
ders, exhaust ports overrun by the piston in 
each of said cylinders and means connecting 
the pistons to a common crankshaft, the ar- 
rangement being such that the total period of 
opening of the exhaust ports is greater than 
the period of opening of the exhaust ports 
opened by each of the individual pistons, a 
blower for compressing the working mixture 
and means for introducing the compressed mix- 
ture into the cylinders both during and after 
the period during which the exhaust ports are 
open. 
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2,169,622 
AUXILIARY AIR CONTROLLER FOR IN- 
TERNAL COMBUSTION ENGINES 


Per Axel Reinar Weiertz and Lorentz Kristian 
Olsson, Malmo, Sweden, assignors to Aktie- 
bolaget Cevia, Malmo, Sweden, a corporation 
of Sweden 


Application November 16, 1938, Serial No. 
240,864 
In Sweden November 23, 1937 


17 Claims. (Cl. 123-119) 
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1. An auxiliary air controller of the character 
described for internal combustion engines hav- 
ing a power control throttle valve inserted in 
the induction pipe or manifold, comprising an 
auxiliary air valve adapted to open automat- 
ically against a load thereon under the in- 
fluence of the vacuum created in the induction 
pipe when the engine is running, said load be- 
ing adapted to be varied automatically in de- 
pendence upon the adjustment of said power 
control throttle valve, movable means effective 
by gravity for producing said load, and means 
for connecting said movable means with the 
power control throttle valve in a manner such 
that movement of said throttle valve in a direc- 
tion of increasing opening position thereof 
causes a reduction of the load on said auxiliary 
air valve allowing said valve to move further in 
its opening direction for the same increase of 
the vacuum within said induction pipe at a 
greater than at a less opening position of said 
throttle valve. 


2,168,103 
PISTON 


Arthur Villeneuve Nicolle, Twickenham, 
England 


Application August 29, 1938, Serial No. 227,423 
In Great Britain September 30, 1937 
7 Claims. (Cl. 123—176) 


2,170,477 
HIGH SPEED MOTOR OPERATING WITH 
HEAVY LIQUID FUEL 
Roger Pierre Felix Lemasson, Montrouge, 
France 
Application March 10, 1938, Serial No. 195,163 
In France March 25, 1937 
8 Claims. (Cl. 123—32) 


1. In an internal combustion engine, the com- 
bination of a cylinder, a cylinder head. a piston 
adapted to reciprocate in said cylinder and to 
form a main combustion chamber between the 
piston head and said cylinder head at the top 
dead center position thereof, an annular fuel 
chamber forming a peripheral extension of said 
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main combustion chamber, an annular periph- 
eral passage providing an unrestricted communi- 
cation between said chambers, a fuel injection 
device for delivering fuel directly into said fuel 
chamber, means operative to actuate said device 
to inject a fuel charge during a portion only of 
the suction stroke of the piston, a piston con- 
trolled air intake port, an exhaust valve in the 
cylinder head, valve means for controlling said 
peripheral passage, and means for actuating 
said valve means to hold said peripheral passage 
open during a portion of the suction stroke to 
reduce the pressure in said fuel chamber, to 
close said peripheral passage at the end of the 
suction stroke prior to the opening of the in- 
take port, and then to open said peripheral 
passage at a predetermined point in the com- 
pression stroke to cause ignition of the fuel in 


said fuel chamber. 
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The Cycoil OB Air Cleaner pro- 
vides four way cleaning, a fea- 
ture not found in any other filter 
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1. A piston comprising a head, a skirt and \ 3 SCRUBBING 
gucdgeon pin bosses carried by the skirt, the pis- 
ton being formed from thin metal, such as thin 
steel, and having an interior chamber contain- 
ing a cooling medium, such as sodium or so- 
dium salt, means extending between the piston 
crown and the gudgeon pin bosses for trans- 
mitting to the piston skirt the forces imposed 
upon the piston crown, and a highly heat con- 
ducting insertion connected with that portion 
or area of the crown to which the said force 
transmitting means is connected, the said in- 
Sertion serving to dissipate heat from said por- 
“on or area of the crown. 
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21,177 
INTERNAL COMBUSTION ENGINE 
Jean A. H. Barkeij, Altadena, Calif. 

Original No. 1,911,874, dated May 30, 1933, 

Serial No. 414,809, December 17, 1929, which 

is a continuation of Serial No. 753,609, De- 

cember 3, 1924. Application for reissue June 

21, 1937, Serial No. 149,749 

28 Claims. (Cl. 123—54) 


1. In an internal combustion engine of the V 
type, having 8 cylinders arranged in two groups 
of four cylinders in two planes at an angle 
equal or smaller than 45°, the even numbered 
cylinders in one plane, the uneven numbered 
cylinders in the other plane, said cylinders 
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numbered successively 1 to 8, a crankshaft hav- 
ing as many crankpins as cylinders, arranged 
in four radial planes, said crankpins arranged 
in two groups of four crankpins, each group 
composed of two outer crankpins, the pistons of 
which reach their top positions simultaneously, 


and composed of two inner crankpins, the pis- 
tons of which reach their top positions equally 
simultaneously, the pistons belonging to only 
one of said pairs reaching their top positions at 
the same time. 
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1. In a two cycle Diesel motor operated pile 
driver or the like, a vertically reciprocable hol- 
low tup, a unitary structure comprising a fol- 
lower and a piston, a combustion space between 
the piston and the top of the tup, an inlet 
valve for said combustion space, a suction space 
between the piston and the bottom of the tup, 
a conduit between said suction space and said 
valve, air suction and gas exhaust ports com- 
municable with the respective spaces, and means 
actuated by the relative movement of the tup 
and the piston to supply fuel to said combus- 
tion space. 


2,170,099 
ENGINE HAVING DIAMETRICALLY 
OPPOSED CYLINDERS 
Alfred James Stubings, Richmond, England, as- 
signor to Tilling-Stevens Limited, Maidstone, 


Kent, England, a British company 
Application November 30, 1937, Serial No. 


177,391 
In Great Britain December 15, 1936 
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1. In an engine having a pair of diametrically 
opposed cylinders, a crank-shaft journalled be- 
tween said cylinders, said crank-shaft including 
spaced web members supporting a crank-pin 
therebetween, opposed pistons operating in said 
cylinders and a connecting rod coupling one of 
said pistons to the crank-pin; rigid connecting 
means between said pistons comprising two 
spaced connecting plate members the extrerm- 
ities of which are fixidly secured to the respec 
tive pistons, said plates disposed on opposite 
sides of the connecting rod and between the 
planes defined by the confronting inner surfaces 
of the crank-pin supporting web portions of 
the crank-shaft, each of said plates having 4 
centrally disposed ring shaped portion defining 
an opening of sufficient size to accommodate 
the movement of the crank-pin and the bearing 
portion of the connecting rod secured thereto. 
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